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3 BBEJIEH BIIEPBBIE

BBEJIEHUE

Hacrosmuit CBox mpaBui COAEPKUT PEKOMEHJANH [0 PacyeTy M MPOEKTUPOBAHUIO OETOHHBIX U
JKeJIe300€TOHHBIX KOHCTPYKIUI MPOMBIIUICHHBIX U IPaXXJAHCKUX 3JaHUI U COOPYKEHUH U3 TSKEIOTO
OeroHa 0e3 MpeIBAPHUTENFHOTO HANPSDKEHHS apMaTypbl, KOTOpPbIE OOECIEYUBAIOT BBIOJHEHHE
obsi3arenbHbIX TpeboBanuii CHull 52-01-03 «betoHHbIe 1 xKene300eTOHHbIE KOHCTPYKIMU. OCHOBHBIE
TIOJIOKEHUS.

Pemenne Bompoca o mpumeneHunn CBoja TpaBHI TPH  IIPOCKTUPOBAHUM OETOHHBIX M
JKeJIe300€TOHHBIX KOHCTPYKIIMH KOHKPETHBIX 3JaHUH M COOPY)KEHHH OTHOCHUTCS K KOMIETEHINHU
3aKa3yMKa WM TIPOEKTHOM opraHu3anuu. B ciiydae ecny NpHUHATO pelieHne O TPUMEHEHUH
Hacrosmero CBosa paBwil, TOJDKHBI OBITH BBITTOITHEHBI BCE YCTAHOBIICHHBIC B HEM TPEOOBaHMS.

[Tpusenennsie B CBOJE TpaBHIiI eMUHUIBI (PU3NUECKUX BEJIMYNH BBIPAKEHBI: CHIIBI — B HBIOTOHAX
(H) nmm B kutonstoronax (kH); nuHeiHbIe pasMepbl — B MM (JIJIs1 CEYCHUI) WIIM B M (JUIS 2JIEMEHTOB
WIN UX y4YacTKOB); HAINPSKCHUs, CONPOTUBICHHS, MOIYNIH YIpyroctd — B Meramackamsix (MIla);
pacipesneneHHble Harpy3Kku U ycuns — B KH/M wmn H/mm.

Csox mpaBmi paspaboranu a-pa TexH. Hayk A.C. 3anecos, A.H. 36e3008, T.A. Myxameoues, E.A.
Yucmaxos (I'YI1 «<HUNXB» 'occrpost Poccun).

1 OBJIACTh IPUMEHEHUA

Hacrosimmii CBoJ paBmil pacipocTpaHseTcsi Ha MPOEKTUPOBAaHUE OETOHHBIX U JKEJIe300€TOHHBIX
KOHCTPYKIMH 3[JaHWil U COOPYKCHUH Pa3IMYHOTO Ha3HAYEHHMs, BHINOJHEHHBIX M3 TSDKEJIOro OeToHa
KJIaCcCOB TI0 TMPOYHOCTH Ha cxarne oT B10 no B60 6e3 mpensapuTelbHOrO HaNpsDKEHHS apMaTyphl U
9KCIUTyaTHPYeMbIX B KIMMAaTHYECKHX YCIOBUsIX Poccum, B cpeie ¢ HEarpecCHMBHOW CTETIEHBIO
BO3JICHCTBUS, IPU CTATUYECKOM JIEUCTBUU HArpy3KHu.

CBon mTpaBWJI HE pACHpPOCTPAHSETCS HAa TMPOCKTHPOBAHME OCTOHHBIX MW IKeNe300eTOHHBIX
KOHCTPYKIWH T'HMIPOTEXHHYECKUX COOPYKEHHH, MOCTOB, IIOKPBITHA aBTOMOOWIBHBIX JOpPOT H
a’pOJIPOMOB U JIPYTHX CIEIHATIBHBIX COOPYKECHHUH.



2 HOPMATHUBHBIE CCBUIKHA

B Hacrosimem CBojie paBuit UCIIOIb30BAHBI CCHUIKM Ha CIIEYIOIINE HOPMATUBHbIE JOKYMEHTHI:

CHull 52-01-2003 BeroHHbIe U *ene300eTOHHbIE KOHCTPYKIUH. OCHOBHBIE MTOJIOKEHUS

CHulII 2.01.07-85* Harpy3ku 1 Bo3geiHcTBUs

CHullI 23-01-99* CtpowutenpHast KITUMATOIOTHS

I'OCT 13015.0—2003 KoncTpykiuu u u3aenus OETOHHBIC U jKelIe300eTOHHbIe cOopHbIe. O0mrie
TEeXHUYEeCKHEe TPeOOBaHUSA

I'OCT 14098—91 CoemuHeHuns cBapHBIE apMaTypbl W 3aKIaIHBIX H3IEIHN JKEIe300€TOHHBIX
KOHCTPYKUMNA. TUIBbI, KOHCTPYKIIMH U Pa3MeEpPbI

3 TEPMUHBI 1 ONTPEAEJIEHUA

B nactosmem CBoze mpaBui ucnonb3oBaHbl TepMuHbl o CHull 52-01 u apyrum HOpMaTHBHBIM
JIOKYMEHTaM, Ha KOTOpPbIe UMEIOTCS CCBUIKH B TEKCTE.

4 OBIIME YKA3AHUA
4.1 OCHOBHBIE ITOJIOKEHU A

4.1.1 BeroHHBIE W >KeNe300€TOHHBIE KOHCTPYKIIMH IOJDKHBI OBITH oOecmedeHbl ¢ Tpedyemoit
HaJEeKHOCTBIO OT BO3HHUKHOBEHHS BCEX BHIOB IPENCNIBHBIX COCTOSHHH pacdeToM, BBIOOpOM
MoKaszaTeJed KayecTBa MaTepualioB, Ha3HAaYeHHEM pa3MEepOB U KOHCTPYHMPOBAHHEM COTJIACHO
YKasaHudaM HacTOAIIETO CBOI[a IpaBUJI. HpI/I 9TOM JIOOJI’KHBbI 6I)ITI) BBIIIOJIHEHBI TEXHOJIOT'MYCCKHE
TpeOOBaHUS MPH W3TOTOBJICHUNA KOHCTPYKIHA U COOJIOACHBI TPEOOBAHMS 110 IKCILIyaTalluy 31aHui 1
COOpDYXEHHWH, a TaKke TpeOOBaHUS IO OKOJOTWUH, YCTAaHABIMBAaEMBIE COOTBETCTBYIOIIUMHU
HOPMaTHBHBIMH JJOKyMEHTaMH.

4.1.2 KoHCTpYKIIMH paccMaTpUBAIOT KaK OETOHHBIE, €CITH X IPOYHOCTH 0OecTiedeHa OTHIM TOJIBKO
OeToHOM.

beToHHbIE dJIEMEHTHI IPUMEHSIOT:

a) MPEUMYLIECTBEHHO Ha CXKATHE NPH PACHONIOKESHHH NPOIOIBHON CKUMAIOLICH CHIIBI B IIpelerax
HOIIEPEYHOT0 CEYEHHUS DIIEMEHTA,;

0) B OTHENBHBIX CIy4asXx B KOHCTPYKIHMAX, pabOTAlOIIMX Ha CXaTHEe, NPHU PACIIOIOKEHUH
MPOJIOJBHONW COKUMAIOIIEH CHIIBI 33 MpeAeiaMH IONEPevyHOro CEYEHUsI JJIEMEHTa, a TaKkkKe B
M3rn0aeMbIX KOHCTPYKIMSIX, KOTJIa UX pa3pylleHHe He MPEeCTaBIIseT HEMOCPEICTBEHHOH OMacHOCTH
JUISL JKU3HM JIIOJIEH M COXPAHHOCTH OOOpYIOBaHHS M KOT/a NMpUMEHEeHHe OETOHHBIX KOHCTPYKILHIA
eJIeco00pasHo.

4.2 OCHOBHBIE PACUYETHBIE TPEGOBAHUS

4.2.1 Pac4ueTsl OETOHHBIX U JKEJI€300€TOHHBIX KOHCTPYKIUH CIEIyeT MPOU3BOIUTH 110 TPEACTHHBIM
COCTOSIHUSIM, BKJTFOUAIOIINM:

- TpeeNbHBIE COCTOSHHS TepBOM Tpymmsl (IO IMONHOW HETMPUTOJHOCTH K JKCIUTyaTalud
BCJIEICTBHE TIOTEPH HECYIICH CITIOCOOHOCTH);

- TIpefeNbHBIC COCTOSHHUS BTOPOH TPYIIBl (IO HEMPHUTOAHOCTH K HOPMAaJbHOM AKCILTyaTallud
BCJICACTBHE O0Opa3oBaHUs WM YPE3MEPHOTO PpACKPBITHS TPEIIMH, TMOSBJICHUS HEIOIMYCTUMBIX
nedopmanuii u ap.).

Pacuersl mo mpenenpHBIM COCTOSIHUSM II€pBOM Tpymimel, cojaepkamuecss B Hactosmem CII,
BKJIFOUAIOT pacyeT 110 MPOYHOCTH C YYETOM B HEOOXOAMMBIX CIy4asx Ae(OPMHUPOBAHHOTO COCTOSHHS
KOHCTPYKIIUU NepeJ] pa3pyLICHUEM.

PacueTsl MO mpenenbHBIM COCTOSHUSIM BTOpOI Ipymmbl, copaepskamuecss B Hacrosamem CII,
BKITIOYAIOT PACYETHI IO PACKPBITUIO TPEIIUH U 1O AeopMarivsiM.

4.2.2 Pacuer 1o TpEmeNbHBIM COCTOSHUSM KOHCTPYKIIMH B IEJIOM, a TaKXe OTACTBHBIX €¢
JJIEMEHTOB  CIeIyeT, KaK TMpaBWiO, MPOW3BOAWTH U BCEX CTauWil:  W3TOTOBICHHSA,
TPaHCIIOPTHPOBAHUS, BO3BEACHUS M IKCIUTyaTalllH; IPH 3TOM pacdeTHBIE CXeMBI MOJDKHBI OTBEYATh
MPHUHATHIM KOHCTPYKTHBHBIM PEIICHHUSM.

4.2.3 PacueTsl Kelie300eTOHHBIX KOHCTPYKIIHI HEOOXO0IMMO, KaK MMPAaBHJIO, TPOU3BOIUTH C YICTOM
BO3MOIKHOT'O 00pa30BaHMs TPEIIMH M HEYIIPYTUX Aeopmaliuii B 66TOHE U apMarype.

OnpeneneHue ycwinii u aedopMmanuii OT Pa3IMYHBIX BO3JACHCTBUH B KOHCTPYKIUSAX W B
00pa3zyeMbIX UMH CHCTEMaXx 3/1aHHH U COOPYKEHUH CIIeIyeT IPOU3BOJUTH MO0 METOAaM CTPOUTEIBHON



MEXaHHUKH, Kak TMpaBWIO, C Yy4YeTOM (U3NYECKOW M TIeOMETPUYEeCKOW HEeIWHEWHOCTH paboTh
KOHCTPYKLIUU.

424 Tlpu UpOEKTUPOBAaHMM OETOHHBIX M JKEJIE300€TOHHBIX KOHCTPYKLHUH HaJIeKHOCTb
KOHCTPYKIMH yCTaHaBIMBAIOT PAacueTOM IIyT€M HMCIOJIB30BaHUS PAacUETHHIX 3HAYEHUH HArpy3oK M
BO3/ICHCTBUI, pacyeTHBIX 3HAYEHHH XapaKTePHCTHK MAaTephalioB, OIpPEIE/SIEMBIX C MOMOIIBIO
COOTBETCTBYIOIIMX YacTHBIX KO3((HUINEHTOB HAAEKHOCTH I10 HOPMATHUBHBIM 3HAYEHHAM HTHX
XapaKTEPUCTHK C yUYETOM CTENEHN OTBETCTBEHHOCTH 3/IaHUH U COOPY>KEHHH.

HopmatuBHEIE 3HaUeHHsT HArpy30K M BO3NEHCTBHH, KOA((OHUIIMEHTOB coueTaHni, KOA((HUIIEHTOB
HAJIS)KHOCTH TI0 Harpyske, KOd(QQUIMEHTOB HAAEKHOCTH IO HAa3HAYEHHIO KOHCTPYKIHWI, a Takxke
MOJIpa3/ielieHNe Harpy3oK Ha IIOCTOSHHbIE M BPEMEHHBIC (IJIUTENbHBIE W KPAaTKOBPEMEHHBIC)
npuHuMarot cornacio CHull 2.01.07.

4.2.5 Tpu pacuere >eMEHTOB COOPHBIX KOHCTPYKIIMI Ha BO3JEHCTBHE YCHIIHIA, BOSHUKAIOUIUX MTPH
UX TOJbeMe, TPAaHCIOPTUPOBAHUM M MOHTaXKe, Harpy3Ky OT Beca 3JIEMEHTOB ClIeAyeT IPUHUMATh C
K03(h(pUIIMEHTOM TUHAMHYHOCTH, paBHbIM: 1,60 — mpu TpaHcropTHpoBanuH, 1,40 — 1mpu nogbemMe u
MoHTaxe. Jlomyckaercs NpuHHMaTh Oojiee HU3KHE, OOOCHOBaHHBIE B YCTAaHOBJICHHOM IOPSIIKE,
3Ha4YeHHs K03 PHUINeHTa TUHAMIUYHOCTH, HO He Hike 1,25.

4.2.6 Tlpu pacdeTre TO TMPOYHOCTH OCTOHHBIX M JKEIE300CTOHHBIX JIIEMCHTOB Ha JICHCTBUE
CKUMaroIel MPOJONBEHON CHIIBI CIEeIyeT YUUTHIBATh CIIyJalHBIH 3KCLUEHTPUCHTET €,, TPHUHUMAEMbIH
HE MCHee:

Y500 JUTHHBI S7TEMEHTA WM PACCTOSHHUS MEXKLY €TI0 CEUCHHIMH, 3aKPETLICHHBIMU OT CMEIICHHS;

30 BBICOTBI CEYEHH,

10 mMm.

Jng  2IeMEeHTOB CTAaTHUECKHM HEOIPENSNUMBIX KOHCTPYKIMM 3HaueHHE JKCIEHTPUCHUTETa
MIPOAOJIBHONM CHJIBI OTHOCHUTENBHO LIEHTpa TSXKECTHU NPUBEACHHOIO CEUEHHs ey MPUHUMAIOT PaBHBIM
3HAYCHMIO HKCIIEHTPUCUTETA, IIOIyYeHHOTO M3 CTaTHYECKOTO pacyeTa, HO He MEHee é.

J1JIst 5NIEMEHTOB CTaTUYECKH OIPEIETMMBIX KOHCTPYKIUH SKCIEHTPUCHUTET €y IPUHUMAIOT PaBHBIM
CyMMe 3KCIIEHTPUCUTETOB — U3 CTAaTHUECKOTO pacdyeTa KOHCTPYKIUH U CIIy4aiHOro.

5 MATEPHAJIBI IS BETOHHBIX U )KEJIE30BETOHHBIX KOHCTPYKIIUI
5.1 BETOH
IToxa3aTrenn kadyecTBa 0€TOHA M UX NIPUMEHEHNE IPU MPOEKTHPOBAHMH

5.1.1 Jna OETOHHBIX W JKeJe300€TOHHBIX KOHCTPYKLHH, MPOEKTHPYEMBIX B COOTBETCTBUHU C
TpeboBaHusiMH Hactosimero CBoza NpaBmil, ClEQyeT MPeayCMaTpUBaTh KOHCTPYKIMOHHBIN TSDKEbIN
0eToH cpemnHeil IIoTHOCTH OT 2200 kr/M° 110 2500 Kr/M° BKIIIOUHTEIBHO.

5.1.2 OcHOBHBIMM TOKa3aTeIsIMH KayecTBa OETOHA, YCTAaHABIMBAEMBIMH IPH IPOSKTHPOBAHUHU,
SIBJISIFOTCSL:

a) Kjacc OEToHa 10 MMPOYHOCTH Ha cxkarue B;

0) Kjacc MO TPOYHOCTH HAa OCEBOE pacTshkeHHe B; (Ha3HawaloT B ciydasX, KOTAa dTa
XapaKTEepPHUCTHKA MMEET TIIaBEHCTBYIOIIEE 3HaYeHHE U €€ KOHTPOJIMPYIOT Ha TIPON3BO/ICTBE);

B) Mapka IO MOpo30cToiikocT F (Ha3HawarOT AN KOHCTPYKIUH, MOJBEPracMbIX JCHCTBHIO
MONIEPEMEHHOTO 3aMOPAaXUBAHHS 1 OTTAaHBAHMA);

) Mapka 1o BojgoHenpoHunaeMoctd W (Ha3HA4aloT Uil KOHCTPYKIMH, K KOTOPBIM MPEABSIBISIOT
TpeOOBaHUS OTpaHUYCHHS BOJOIPOHUIIAEMOCTH).

Krnaccel OeToHa Mo MpoOYHOCTH Ha ckaThe B W oceBoe pacTspkeHHe By OTBEHaloT 3HAYEHHIO
rapaHTHpOBaHHOW npovHocTH Oetona, MIla, ¢ obecniedenHocThio 0,95.

5.1.3 Jlns OETOHHBIX W KEJIEe300€TOHHBIX KOHCTPYKIMH CIlIeJyeT IpeaycMaTpUBaTh OCTOHBI
CIEIYIOUINX KJIACCOB U MapOK:

a) KJIACCOB IO IIPOYHOCTH Ha CIKaTHE:

B10; B15; B20; B25; B30; B35; B40; B45; B50; B55; B60;

0) KJ1accoB 10 MPOYHOCTH HA OCEBOE PACTSKEHNUE:

B.0,8; B:1,2; B{1,6; B:2,0; Bi2,4; B:2,8; B;3,2;

B) MapoK 10 MOPO30CTOHKOCTH:

F50; F75; F100; F150; F200; F300; F400; F500;

') MapoK 110 BOJIOHENPOHHUIIAEMOCTH:

W2; W4; W6; W8; W10; W12.

5.1.4 Bospact 6eToHa, OTBEUAIOIINI €ro Kiaccy MO MPOYHOCTH Ha CKATHE W OCEBOE PACTsDKEHHE
(pOoeKTHBIA BO3pacT), Ha3HAYAIOT MPU MPOEKTHPOBAHHU HMCXOJs M3 BO3MOXHBIX PEaJbHBIX CPOKOB



3arpy>KeHus] KOHCTPYKIMH MPOEKTHBIMU Harpy3kamu. [Ipy OTCYTCTBUM 3THX AaHHBIX Kiacc OeTroHa
YCTaHaBJIMUBAIOT B BO3pacTe 28 CyT.

3HaveHHe OTITyCKHOW NMPOYHOCTH OETOHA B 3JIEMEHTAaX COOPHBIX KOHCTPYKIMHU CIeAyeT Ha3HauaTh
B coorBercTBUM ¢ ['OCT 13015.0 1 cTangapTaMu Ha KOHCTPYKIMU KOHKPETHBIX BU/IOB.

5.1.5 Jlnst xene300eTOHHBIX KOHCTPYKIMH PEKOMEH IyeTcsl IPUMEHSTh Kilacc OeToHa 1o MPOYHOCTH
Ha ckaThe He Huke B15.

5.1.6 Mapky OeroHa IO MOPO30CTOMKOCTH Ha3HAYAIOT B 3aBHCHMOCTH OT TpeOOBaHUA,
MPEABSIBISEMBIX K KOHCTPYKINAM, PEXKUMA UX SKCIUTyaTalluy U YCIOBHUI OKPY’KarOIIEH CPEIbI.

Jns Hag3eMHBIX KOHCTPYKIHH, ITOABEPTraeMbIX aTMOC(EPHBIM BO3ACHCTBHAM OKPYIKAIOMIEH Cpepl
MIPU PacYETHOW OTPHIATEIFHON TEMIIepaType HaPYKHOTO BO3IyXa B XOJIOTHBIHN meproa oT MuHyc 5 °C
o muayc 40 °C, mpHHEMAIOT MapKy OeTOHa 0 MOPO30CTOHWKOCTH He Hmke F75, a mpu pacuerHoi
TEMIIEpaType Hapy>KHOTO Bo3ayxa Bbllie MUHYC 5 °C B yKa3aHHBIX BbIIIE KOHCTPYKIMAX MapKy OeToHa
10 MOPO30CTOMKOCTHA HE HOPMUPYIOT.

B ocranpHBIX ciydyasx TpeOyemble Mapku OETOHAa IO MOPO3OCTOMKOCTH YCTAaHAaBIHMBAIOT B
3aBUCHMOCTH OT Ha3HAueHMs KOHCTPYKLIMH W YCJIOBHH OKpY’Karomlel Cpeabl M0 CHenualbHBIM
YKa3aHUSIM.

5.1.7 Mapky OeToHa IO BOJOHETPOHUIIAEMOCTH HA3HAYAIOT B 3aBHCHMOCTH OT TpeOOBaHUM,
MPEABSIBIAEMBIX K KOHCTPYKINAM, PEXKAMA UX SKCIUTyaTallny U YCIOBHI OKPY’KaIOIIEH CPEIbI.

Jlis Haa3eMHBIX KOHCTPYKILMH, ITOIBEPraeMbIX aTMOC(EpHBIM BO3ICHCTBUSM NPH PAaCUETHOH
OTPHIIATEIEHON TeMIlepaType HapyKHOTo Bo3ayxa Bhire MuHyC 40 °C, a Tarxoke A HapyKHBIX CTE€H
OTaIIMBAEMbIX 3aHUH MapKy O€TOHA M0 BOAOHEIPOHUIIAEMOCTH HE HOPMHUPYIOT.

B ocranpHBIX ciaydasx TpeOyeMble MapKu OETOHAa IO BOJOHETPOHHUILAEMOCTH YCTaHABIMBAIOT IO
CIICIHAJIbHBIM YKa3aHUsAM.

HopmaTuBHBIE H pacyeTHbIE 3HAYEHUS] XapAKTEePUCTHK 0eToOHA
HopmamusHnvle 3Hauenus npoOuHOCHMHbIX XApaKxmepucmux 6emona

5.1.8 OcHOBHBIMH ITPOYHOCTHBIMH XapPAKTEPUCTUKAMH OETOHA SBIISIOTCS HOPMATHBHBIC 3HAYCHHS:

- COTIPOTHBIICHHUS OETOHA OCEBOMY CXKATHIO Rp pn;

- COTPOTHBIICHUS OETOHA OCEBOMY PaCTsKEHHIO Ry p;

HopmaruBHBIE 3HAYeHUs] CONPOTHBIEHHS OSTOHA OCEBOMY CXKATHIO (IIPU3MEHHAs MPOYHOCTH) M
OCEBOMY DPACTSDKEHHIO (IpU Ha3HAUeHHH Kiacca OeToHa MO MPOYHOCTH Ha C)KaTHe) MPUHUMAIOT B
3aBUCHUMOCTH OT KJlacca O€TOHa [0 MPOYHOCTH Ha cxaTHe B cormacHo tabmuue 5.1.

[Tpu Ha3HavyeHnH Kiacca OETOHA MO MPOYHOCTH Ha OCEBOE pacTshkeHHe B HopMaTUBHbBIE 3HAYCHHS
CONPOTHBIICHHSI OETOHA OCEBOMY PACTSDKEHHIO Ry, MPUHUMAIOT PaBHBIMH YHCIOBOH XapaKTEPUCTHKE
KJ1acca 0ETOHA Ha OCEBOE PACTSIKEHHE.

Pacuemmsie 3nauenus NPOYHOCMHBIX XAPAKMEPUCMUK bemona

5.1.9 PacuerHble 3Ha4eHHs CONPOTHBIICHHUSA OETOHA OCEBOMY CXKAaTHIO R, M 0CEBOMY PACTSKEHHIO
Ryt onpenensitor no Gpopmyrnam:

R
e
R
R, = —. (5.2)
Vot

3naucHus kK03 PumeHTa HaIe)KHOCTH TI0 OCTOHY TIPH CHKATHH Yy, IPUHUMAIOT PABHBIMU:

1,3 — anst mpeAenbHBIX COCTOSIHUM M0 HecyIel criocoOHOCTH (TiepBasi rpyIa);

1,0 — anst mpeAenbHBIX COCTOSHUM M0 YKCIUTYaTAl[MOHHON MPUTOAHOCTH (BTOpAsi rpyIina).

3raueHus kK03 PumeHTa HaIe)KHOCTH TI0 OCTOHY TIPH PACTSKCHUH Yp IPUHUMAIOT PABHBIMU:

1,5 — mns mpenenpHBIX COCTOSIHUM MO HEeCymel CrIoCOOHOCTH TpH Ha3HA4YEeHUH Kiacca OeToHa 1o
MIPOYHOCTH Ha CHKATHCE;

1,3 — mus mpeaenbHBIX COCTOSIHUE 10 HEeCylIei CrIOCOOHOCTH MPH Ha3HAYECHUH Kjacca OeToHa 1o
MIPOYHOCTH HAa OCEBOE PACTSIKCHHE;

1,0 —- i npeaeabHBIX COCTOSIHUH M0 SKCIUTYaTalldOHHOW MPUTOAHOCTH.

PacuetHble 3HaueHus conporuBieHus 6etona Ry, Ry, Rpser, Rotser (C OKpyIJIeHHEM) B 3aBUCHMOCTH
OT KJlacca OETOHA MO MPOYHOCTH HA CXKATHE U OCEBOC PACTSDKCHHE MPHUBEICHBI JUIS MPEICITBbHBIX
COCTOSIHMH TE€pBOH TPYHITBI — COOTBETCTBEHHO B TaOyuuax 5.2 u 5.3, BTOpoii rpynmnsl — B Tabnuie
5.1.



Tabmuma 5.1

HopmaTuBHBIE 3HaYEeHUS CONPOTUBIEHUS 0eToHa Ry o M Ryen M pacueTHble
3HA4YEHHs CONPOTHUBIICHNSI OETOHA IS IPEAEIBbHBIX COCTOSHUI BTOPOH

Bup conporusnenus
a p rpymibl Ry ser ¥ Ryt ser, MIa, ipu Ki1acce OETOHA 1O MPOYHOCTH HA CKATHE

B10 | B15 | B20 | B25 | B30 | B35 | B40 | B45 | B50 | B55 | B60

Cixatue oceBoe| 7,5 11,01 15,0)18,5| 22,0 255|290 32,01 36,0395 ]43,0
(HpI/I3MeHHa$I HpO‘IHOCTL)
Rb,n’ Rb,ser

Pacrsoxenue oceBoe Ryin[ 0,85 1,1 | 1,35 (155 1,75 (195 2,1 | 225|245 | 2,6 | 2,75

Rbt ser

Tabmuma 5.2

PacueTHble 3HAYEHUSI COMPOTUBIICHHS OETOHA IS TPEACTbHBIX
cOCTOSTHHUH TiepBoi Tpymisl Ry 1 Ry, MIla, pu ximacce 6eToHa 1mo

BI/IZ[ COIMPOTUBJICHUSA
IIPOYHOCTH Ha CXKATHUE

B10| B15 | B20 | B25 | B30 | B35 | B40 | B45 | B50 | B55 | B60
Cxarue ocesoe| 6,0 | 85 (115|145 |17,0(195 22,0 25,0 | 27,5 30,0 | 33,0
(mpu3MeHHas IpoYHOCTH) Ry
PacTsoxenune oceBoe Ry 056107509 |105|1,15( 13 (14| 15|16 | 1,7 | 18
Tabuma 5.3

PacuerHbIe 3HaUEHNSI COMPOTUBIICHUS OSTOHA I MPECITHHBIX
COCTOSIHUH TIepBoi rpymisl Ry, MIla, mpu kiacce 6eToHa 1Mo

Bun COIIPOTUBJICHUSA
IPOYHOCTH HA OCCBOC PACTAXKCHUC

B 0,8 B 1,2 B: 1,6 B: 2,0 B: 2,4 B:2,8 B 3,2

Pactsoxenne oceBoe Ry 0,62 0,93 1,25 1,55 1,85 2,15 2,45

5.1.10 B HeoOXOOUMBIX Ciy4yasXx pacdeTHbIe 3HAYECHUs] MPOYHOCTHBIX XapaKTEPUCTHK OeTOHa
YMHOXKAIOT Ha CIEAYIoNre Kod(pPUIMEHTH! YCIOBUI PaOOTHI Ypi, YIUTHIBAIOIINE 0COOEHHOCTH PaOOTHI
0eToHa B KOHCTPYKIIUH (XapaKkTep HArpy3KH, YCIOBUS OKpY>Kalolel cpepl U T.1.):

a) Yp1 — U1 OETOHHBIX M KEIe300€TOHHBIX KOHCTPYKIMI, BBOAUMBIN K PACUETHHIM 3HAYCHUSIM
conpoTuBieHui Ry 1 Ry 1 yuuThIBaromuii BIUSHUE JUIUTEIHHOCTH IEUCTBUS CTATHUECKON HArpy3KH:

Yb1 = 1,0 — mipu HENMPOIOIKUTENLHOM (KPAaTKOBPEMEHHOM) JIEHCTBUU HATPY3KH;

Yb1 = 0,9 — IpH NPOIOIDKUTENEHOM (INTUTEIBHOM) ACHCTBHU Harpy3Ku;

0) Yp2 — At OETOHHBIX KOHCTPYKIMH, BBOJUMBIN K PacueTHBIM 3HAYCHUSAM CONPOTHBICHUS Ry 1
YUUTBIBAIOLINN XapaKTep pa3pyIIeHUs TAKUX KOHCTPYKIIHA;

b2 =0,9;
B) Yp3 — MU OCTOHHBIX W KENE300€TOHHBIX KOHCTPYKIMH, OCTOHHPYEMBIX B BEPTHKAIHHOM
IIOJIOKCHUH, BBO}II/IMI)Iﬁ K paC4€THOMY 3HAYCHUIO COITPOTUBJICHUA 6eTOHa Rb
Yb3 = 0,9

Bnusiane momepeMeHHOTO 3aMOpaXMBAaHUS M OTTAUBAHMA, a TAaKXKe OTPHIATEIBHBIX TeMIepaTyp
YYUTBIBAIOT KO3(duitmeHrom ycimouii pabotel 0eToHa Ypy < 1,0. [ Ham3eMHBIX KOHCTPYKIIHH,
MOJIBEPracMbIX aTMOC(EPHBIM BO3ICHCTBUAM OKPYIKAIOIICH CpeAbl MPH PAaCYCTHOW TemIeparype
HapyHOTO BO3[yXa B X0J0/AHbIH nepuos Munyc 40 °C u Bbllle, IPUHUMAIOT KOAGGHUIUEHT Yy = 1,0.

B ocranbHbIX ciydasx 3Ha4eHUsI KOI(PPHUIUECHTA Ypq MPUHUMAIOT B 3aBUCHMOCTH OT Ha3HA4YCHHS
KOHCTPYKIIMHU M YCJIOBUH OKPYIKAIOIIEH Cpelbl COTIACHO CIEIUAIBHBIM YKa3aHUM.

Hegopmayuonnvie xapakmepucmuxu bemona

5.1.11 OcHoBHBIMH JIe()OPMAIMOHHBIMH XapaKTepPHUCTUKAaMU OCTOHA SBIISIOTCS 3HAYCHUS:

- TIpeleNbHBIX OTHOCHUTENBHBIX JedopManyii OeToHa TPH OCEBOM CXKaTWH M PACTSHKCHUH (IIpU
OJTHOPOJTHOM HAIpPsKEHHOM COCTOSIHUHM OETOHA) E€ho U Epto;

- HAYaJIbHOTO MOJYJIS ynpyrocTty E,;

- ko3 punrenTa (XapakTepUCTUKH) TION3YYECTH P cr;



- ko3 punmenra nonepeuHoi nepopmanuu oerona (koaddunmenra [lyaccona) vy p;

- KO3 punreHTa TMHEHHON TeMIepaTypHOi fedopMannu OETOHA Olyt.

5.1.12 3na4yenust npeAenbHbIX OTHOCUTENBHBIX AedopMaluii 0eToHa IPUHUMAIOT PaBHBIMU:

NP HEMPOJOKUTEIEHOM ACHCTBUN HArpy3KH:

epo — 0,002 — mipu oceBOM CHKATHH;

epto = 0,0001 — npu 0ceBOM paCTSHKECHUH;

IPH MPOJODKUTEIBHOM ISHCTBUH HArpy3Ku — 10 Tabiuie 5.6 B 3aBUCUMOCTH OT OTHOCHUTENBHOM
BJIQ)KHOCTH OKPY’KaIOLIeH Cpebl.

5.1.13 3HaueHus HAYATBHOTO MOAYJIS YIPYTrOCTH OETOHA MPH CKATUH U PACTSDKEHHU PUHUMAIOT B
3aBUCHMOCTH OT KJiacca O€TOHA 10 MPOYHOCTH Ha cxkatue B cormacuo Tabnuie 5.4.

[Tpu 1IPOJOIKUTEILHOM JEHCTBUM HATPY3KH 3HAYEHHS HAYAILHOIO MOIYJsl JedopMmanuii 6eToHa

OTIpEeNeIsIIoT 10 (opmyite

E,, = E, , (5.3)
l+ ¢b cr

TIIE Ppcr — KOIPPHUIUEHT MONA3YUECTH, IPUHUMAEMBIH cornacHo 5.1.14.

5.1.14 3nauenus koddduimenTa moa3ydecTu OETOHA Py oy IPUHUMAIOT B 3aBUCUMOCTH OT yCJIOBHUH
OKpyXXaromel cpeasl (OTHOCHTENbHOW BI@XHOCTH BO3IyXa) M Kiacca OeroHa. 3HAYeHHS
KO3 pHIreHTa oNa3ydecT OeTOHA TIPUBEACHBI B TabmwIe 5.5.

5.1.15 3nauenme koddpdummeHTa morepeyHoi aedopManum OETOHA MOIyCKaeTCs MPHHUMATH
Vb,p=0,2.

5.1.16 3navenue kodpPUIMCHTA TMHEWHON TeMIepaTypHOl nedopMani OeToHa MPU U3MEHEHUH
TemnepaTypsl oT MuHyc 40 1o miroc 50 °C npuHUMAIOT: Oy = 1 - 10°°C™,

Tabauna 5.4

3HayeHHs HAYATBLHOTO MOJIYJI YIPYTOCTH GETOHA IPH CHKATHY ¥ pacTsukeHnu Ey, MITa - 10, mpu
Ky1acce OeToHa 0 IPOYHOCTH Ha CXKATHE

B10 B15 B20 B25 B30 B35 B40 B45 B50 BS55 B60

19,0 24,0 27,5 30,0 32,5 34,5 36,0 37,0 38,0 39,0 39,5

Tabmuma 5.5

OrHocuTenbHas BIaXKHOCTh| 3HadeHust KO DHIMEHTA TON3YIECTH Py ¢y IPH KiIAcCE OETOHA Ha CKATHE

BOSAYXa OKPYHAIOMEN | B10 | B15 | B20 | B25 | B30 | B35 | B40 | B45 | B50 | B55 | B60
cpenbl, %
Brime 75 28 | 24120 )18 |16 |15 (14|13 ]12 |11 |10
40-75 39 [ 3412812523 (2119|1816 |15 |14
Hioxe 40 56 | 48 |40 | 36 [ 32 [30 |28 ]26 |24 ] 22|20

[Ipumeuanre — OTHOCUTEIBHYIO BJIAXKHOCTh BO3JlyXa OKpy>katomeil cpenpl npuHumarot no CHull 23-01 kak
CPEJHIOI0 MECSYHYI0 OTHOCHTENBHYIO BIKHOCTh HanOoJIee TeIIoro Mecsia Juls paiiloHa CTPOUTENBCTBA.

Tabmuma 5.6
OTHOCHUTEIBHBIC JeOpMaIIii OETOHA IIPH MPOJOIKUTEITHHOM
OTtHOCHUTENbHAS BJIXXHOCTE JICHCTBHI HATPY3KH
Bo3ayxa Opr)(I);aIOIJ_[eI/I CPeEL, IIpu cxxatumn IIpu pacTskeHuu
’ €0 10° | €p'10° | £pyrea10® | 0 10° e 10° | Eprtreq’ 10°
Brimte 75 3,0 4,2 2,4 0,21 0,27 0,19
40-75 3,4 4,8 2,8 0,24 0,31 0,22
Huxe 40 4,0 5,6 3,4 0,28 0,36 0,26
[Mpumeuarnne — OTHOCUTENBHYIO BIAYKHOCTH BO3IyXa OKpyskatomeii cpensl nmpuauMarot mo CHull 23-01 kak
CPEIHIOI MECSYHYIO OTHOCUTEIBHYIO BIAKHOCTh HanOOJIee TEIIOro MecsIa JJIsl paiioHa CTPOUTEICTRA.

ﬂuazpa/wwbz cocmosiust Gemona

5.1.17 B kadecTBe pacueTHBIX IHAarpaMM COCTOSHHUS OETOHA, OMpPEICIAIONINX CBSI3b MEXKIY
HATIPSOKCHUASMH U OTHOCHUTEIBHBIMH Je(QOpPMAIUIME, TPUHIMAIOT TPEXIHMHEHHYIO U IBYXJINHCHHYIO

JMarpamMMsI (pUCyHOK 5.1, a, 6).



JluarpaMMbl COCTOSIHUSI O€TOHAa HCIOJB3YIOT IPU pacyere IKeJIe300€TOHHBIX HIIEMEHTOB 10
HEJMHEHHOH 1e(h)OpMaLMOHHOM MOJEIIH.

5.1.18 Ilpu TpexiuHeiHOW nuarpamme (PUCYHOK 5.1, @) CKMMaIOIIME HampspKeHUs OeToHa Gy, B
3aBHCHMOCTH OT OTHOCHTEJIBHBIX JIe(OpMaIvii yKOPOUYEHHs OETOHA € ONPEAEIISIOT 110 (hopMyiam:

mpu 0 < gy < gy

o,=E ¢ (5.4
IIPH €p1 < €p < Epo
o, | & —¢ o,
o, =||1-2 | 2>—L 4+ IR ; (5.5)
R, J&—6n Ry
IIPH Epp < €p < Ep2
Cp = Rb. (56)
o o
o
O = 0n = R,
Opy
! l.nr-.‘igl:',‘ €,
S >
Ept £ €52
0 4 %
Gy = Oy =
=0, =R,
\arctigE) | b
- . i >
Eay Err €2

a — TpEeXJIMHEHAs [uarpaMMa COCTOSIHUS C)KaToro OETOHa;
6 — IBYXJIMHEIHAs TUarpaMMa COCTOSIHUSI C)KaToro OeToHa
Pucynox 5.1 — JlnarpaMMBbl COCTOSIHUS CKATOTo OeTOHA

3HaueHNs HANPSHKEHUH Gp) MPUHUMAIOT:
ob1 = 0,6 Ry,
a 3HAUCHUS OTHOCUTENBHBIX NehopManuii €, TPUHIMAIOT:
b

3Ha4YeHHsT OTHOCUTENBHBIX JeQOpMaInii &y IPUHAMAIOT:

- IPY HENPOJODKUTENILHOM JEHCTBUU HATPY3KH €,y = 0,0035;

- TIPH TIPOIOJDKUTEIBHOM JICHCTBUU HArpy3KH — 110 Tabmuie 5.6.

3uauenns Ry, Ey 1 gy MpUHUMAIOT coracHo 5.1.9, 5.1.10, 5.1.12, 5.1.13.

5.1.19 Tlpu aByxiuHEWHON auarpamMme (pUCYHOK 5.1, 6) cxKMMarOIMe HAMpsDKEHHs OSTOHA G B
3aBUCUMOCTH OT OTHOCHTEJIBHBIX JieopMaruii €, ONpenesstoT o Gpopmynam:



R
ipu 0 < & < &y, THE &) = ——

Eb,red
Oy =Byrea "6 (5.7)
IIPU €p1 < €p < Epp
op = Ry. (58)
3HaveHus NPUBEISHHOI0 MOyt eopmariuu 6eToHa Ey reg IPUHAMAIOT:
Rb
Eb,red = (59)

gbl,red

3HaYeHHUS OTHOCUTENBHBIX JeOPMALINH €y req IPUHUMAIOT:

- IPU HENPOJIOIDKUTENILHOM JICUCTBUU HATPY3KH €y reg = 0,0015;

- TIpH MIPOIOJKUTEIBHOM JIEHCTBUU HAarpy3Ku — 110 Tabmuue 5.6.

3uauenus Ry, &y, IpUHAMAIOT, Kak B 5.1.18.

5.1.20 PactsiruBaroiiye HampsoKeHUsi OETOHA Gy B 3aBUCHMMOCTH OT OTHOCHTENBHBIX Aedopmariuii
€pt OTpenersroT 1o mpuBeAeHHBIM B 5.1.18 u 5.1.19 gmarpammam. Ilpm 3ToM pacdeTHBIe 3HAYECHUS
COITPOTUBJICHUSA 6eTOHa CXKaTHUIO Rb 3aMCHAIOT Ha pPACYCTHBLIC 3HAYCHHSA COIIPOTUBIICHUA 6CTOHa
pactsoxeHnio Ry cormacho 5.1.9, 5.1.10, 3HadeHHs Ha4dadbHOTO MOAYJNA ympyroctu Ep ompenpemnsror
cormacHo 5.1.13, 3HaYeHHST OTHOCUTENHHOHN Ne(OpMaliH Euy MPUHUMAIOT coryiacHo 5.1.12, 3HadeHns
OTHOCHTENEHOH Ie(OopMaIii €p; NPUHUMAIOT NIPH HENPOMODKUTEIBHOM NEHCTBHU HArpy3KH €pp =
0,00015, mpu TPOMOIKUTEIBHOM [CHCTBUM HArpy3ku — 10 Tabmuue 5.6. Jlns AByXJIHHEHHOU
JIMarpaMMbl TIPHHUMAIOT Eptyreq = 0,00008 — mpu HENmpomoOKUTETLHOM NIEHCTBHM HATPY3KH, a TpU
MPOJIOJDKUTENEHOM — TI0 Tabuuie 5.6; 3HaueHus Ey roq onipenenstor no dopmyne (5.9), moacrasisis B
Hee Ryt U €pt1 red

5.1.21 Ilpu pacueTe MPOYHOCTH KeNe300€TOHHBIX AJIEMEHTOB [0 HEIMHEHHOW JedopMalmoHHOM
MOJIETI JUIsL ONpEJAENEHHs HalpsHKEHHO-e(OPMUPOBAHHOTO COCTOSIHUSI C)KaTOM 30HBI OeToHa
UCIIONB3YIOT JHMarpaMMbl COCTOSTHHMSI Caroro OeroHa, mnpusegenHsle B 5.1.18 m 5.1.19 ¢
JnedopManMOHHBIMHA XapaKTEPUCTUKAMHM, OTBEYAIOIIMMHU HETIPOIOJDKUTEIBHOMY JISHCTBHIO HArpy3KH.
[Ipm 5TOM B KadecTBe HanboJee MPOCTOIl UCTIONB3YIOT JBYXJIMHEIHYIO THarpaMMy COCTOSHHS OSTOHA.

5.1.22 Tlpu pacyere 0Opa3oBaHUS TPEIIUH B JKEIE300€TOHHBIX KOHCTPYKIHSAX MO HEITHMHEHHOU
JnehopMallMOHHOW MOJIENH ISl ONpeNeNieHHs HAPSHKEHHO-1e(hOPMUPOBAHHOTO COCTOSIHUSI CHKATOTO H
PacTAHYTOro OETOHa HCIOJB3YIOT TPEXJIMHEHHYI0 IHarpaMMy COCTOSHHUS O€TOHa, NPUBEICHHYIO B
5.1.18 m 5.1.20 ¢ nmedopManMOHHBIMH XapaKTEPUCTHKAMH, OTBEUYAIOIIUMH HETPOIODKUTEIIEHOMY
JeiicTBrIO0 Harpy3ku. JByximuHeWHyr0 auarpammy (5.1.19) kak Hambojee MPOCTYIO UCHONB3YIOT IS
OMpeNIeICHUS HANPSHKECHHO-IS(OPMHUPOBAHHOTO COCTOSHHS PACTIHYTOro OSTOHA MPH YIIPYro# pabore
CKaToro OeToHa.

5.1.23 Ipwu pacuere nedopmanuii xesie3006TOHHBIX JIEMEHTOB 110 HEIMHEWHOH ae(opMalMoOHHOM
MOJIETI NPU OTCYTCTBHM TPELIMH JUIS OIPEETICHUs] HaNpsHKEHHO-1e(OPMHUPOBAHHOTO COCTOSIHUS B
C)KaTOM M PacTSHYTOM OETOHE MCIOJB3YIOT TPEXJIMHEHHYIO THarpaMMy COCTOSIHHMS OETOHa C y4eToM
HETIPOJOJDKUTEIBHOTO W TPOJOJDKUTENBHOTO JIeMCTBUA Harpy3kd. [IpM Hamumuum TpemuH Uit
OTIpe/IeTICHNs] HANPSDKEHHO-Ae()OPMHUPOBAHHOTO COCTOSIHUSI C)KaTOro OETOHA IIOMUMO YKa3aHHOM BBIIIE
JarpaMMBbl HCTIONIB3YIOT Kak HanOoJiee MpOCTYI0 IBYXJIMHEHHYIO TUarpaMMy COCTOSHHS OETOHA C
Y4ETOM HETPOJODKUTEIBHOTO U MPOJIOJDKUTEIBHOTO ISHCTBUS HATPY3KH.

5.1.24 Tlpu pacueTe pacKpbITHS HOPMAJIbHBIX TPEILIMH MO HEMUHEHHOH AedopMalmoHHON MoaenH
IUISL  ONIPEACNICHUS] HANpsHKEHHO-IC(POPMHUPOBAHHOIO COCTOSIHUSL B CXKATOM OETOHE HCHOJIB3YIOT
JUarpaMMbl COCTOSIHUS, MpuBeAeHHbIe B 5.1.18 u 5.1.19 ¢ yueToM HENpOAOIKUTEIBHOTO JEHCTBUSA
Harpy3kd. [Ipuy aToM B KauecTBe Haubojee MPOCTOW MCHONB3YIOT JBYXJIMHEHHYIO JHarpamMmy
COCTOSIHMSI OETOHA.

5.1.25 BimsHnEe MONEPEMEHHOTO 3aMOpPaKMBAHUS W OTTAWBAHUS, a TaKXKE OTPHUIATENBHBIX
TEMIIepaTyp Ha JeQOpMalMOHHbIE XapaKTEPUCTUKU OETOHA yYHMTHIBAIOT KOI((MHUIMEHTOM YCIOBHIi
pabotsl yp < 1,0. i Hag3eMHBIX KOHCTPYKIMH, MOABEPraeMbIXx aTMOC(EpHBIM BO3JCHCTBUAM
OKpY>Karollel cpe/bl IIPH PacueTHOH TeMIepaType Hapy»KHOTO BO3/lyXa B XOJIOJHBIN nepro]i MuHyc 40
°C u BbllIe, NPUHUMAIOT K03(dHULUEHT Yy = 1,0. B ocTanbHbIX ciydasx 3HaueHUs KO3(Q(OHULUEHTA Yy
NPUHUMAIOT B 3aBUCUMOCTH OT Ha3HAYEHUsI KOHCTPYKIWI U YCIIOBUH OKpPYIKarolel cCpeibl.

5.2 APMATYPA
IMoka3aTenn kayecTBa apMaTyphl

5.2.1 [lna apMupoBaHHS IKENE300CTOHHBIX KOHCTPYKLUHMH CIEAyeT NPHUMEHSATh OTBEYAIOLIYIO



Tpe6OBaHI/IHM COOTBETCTBYIOIIUX TOCyJapCTBEHHBIX CTaHaapToOB N1 YTBEPKACHHBIX B
YCTaHOBJICHHOM IMOPAAKE TEXHUYCCKUX yCHOBI/Iﬁ apMarypy CiIcayromunux BUI0B:

- TOpSIYEKATaHYIO TJIJIKYI0 U MEPHOANYECKOro MPOQUis C MOCTOSIHHOW U NEPEMEHHON BBICOTOH
BBICTYIIOB (COOTBETCTBEHHO KOJIBIIEBOH M CEPIIOBUAHBIN MTPpoduIiIb) tuaMerpoM 6—40 Mm;

- TEpPMOMEXaHWYECKH YIPOYHEHHYIO MEPHOANYECKOro MpodwiIs C IMOCTOSHHOW W IEepEeMEHHOU
BBICOTOH BBICTYIIOB (COOTBETCTBEHHO KOJIBLIEBOH M CEPIIOBUAHBIN MPOGIIE) quamMeTpoM 6—40 MM;

- XOJI0AHOAe(DOPMUPOBAHHYIO TIEPHOANIECKOTO TPoduist quamMerpom 3—12 MM.

5.2.2 OCHOBHBIM TOKa3aTeleM KadecTBa apMaTyphl, YCTAHABIMBAEMBIM NpPU TMPOCKTHPOBAHUH,
ABIISIETCSI KJIACC apMaTypBhI MO IIPOYHOCTH Ha PACTSKEHUE, 0003HaUYaeMBbIH:

A — 151 TOpAYEeKaTaHOW U TEPMOMEXaHUIECKH YIIPOYHEHHON apMaTypbl;

B — mns xonogHOmepopMupoBaHHOI apMaTypHL.

Kraccel apMaTypsl 110 IPOYHOCTH Ha pacTshkeHune A U B oTBeuaroT rapaHTHPOBAaHHOMY 3HAYCHMIO
nmpenena TeKydecTH (C OKpyrieHueMm) ¢ obecredeHHOCThI0O He MeHee 0,95, ompesenseMomy 1o
COOTBETCTBYIOIINM CTaHIapTaM.

Kpome Toro, B He0OX0IMMBIX CIIydasix K apMaType MpeNbsBISIIOT TpeOOBaHMS 10 TOTTOTHUTEIBHBIM
MOKa3aTeJsIM KauecTBa: CBApUBAEMOCTb, IUNIACTUYHOCTb, XJIaJ0CTOMKOCTh | JAp.

5.2.3 JInst Xene300€TOHHBIX KOHCTPYKIMH, NMPOSKTHPYEMbIX B COOTBETCTBHH C TpPeOOBAHMSIMHU
Hacrosmero CBosa nmpasni, clenyeT MpeaycMaTpUBaTh apMaTypy:

- rmankyro kiacca A240 (A-l);

- mepuonudeckoro npodmist kmaccoB A300 (A-11), A400 (A-1II, A400C), A500 (A500C), B500
(Bp-1, B500C).

B kadecTBe apMmaTyphl ’kele300€TOHHBIX KOHCTPYKIIMH, yCTaHAaBIMBAaEMOM IO PacyeTy, CIEAyeT
MPEUMYIECTBEHHO TIPUMEHSTh apMaTtypy nepuoaudeckoro npoduis kiacco A500 u A400, a takxe
apMmarypy kimacca B500 B cBapHBIX ceTkax M Kapkacax. [Ipy 0OOCHOBaHHH IKOHOMHYECCKOU
1eNIecO00Pa3HOCTH JJOMYCKAeTCs IPUMEHSITh apMaTypy 0oJiee BRICOKHX KIIaCCOB.

5.2.4 Tlpu BbIOOpE BHIAa M MAapOK CTallMl JUIS apMaTyphl, YCTAaHABIMBAEMOW IO pacuery, a Takxke
MPOKAaTHBIX CTalell JuIs 3aKjagHbIX JeTajedl ciedyeT Y4YWTBIBaTh TeMIepaTypHbIe YCIIOBHS
9KCIUTyaTallul KOHCTPYKIHUI U XapaKkTep UX HarpyKeHUs..

B KOHCTPYKIWMSIX, 3KCIUTyaTHPYEMBIX NPH CTATHYECKOW HArpy3ke B OTAIIMBAEMBIX 3/aHMAX, a
TaKKe Ha OTKPHITOM BO3JyXe M B HEOTAIUIMBAEMBIX 3/IaHMSAX IPU pacueTHOH Temreparype Munyc 40
°C U BBIIIE, MOXKET OBITH NMPUMEHEHa apMaTypa BCEX BBIMICYKAa3aHHBIX KJIACCOB, 33 HCKIIOYEHHEM
apmatypsl kinacca A300 mapku cramm Cr5nc (quamerpom 18—40 M) u kimacca A240 mapku cranm
Ct3Kmn, KOTOpbIe MPUMEHSIOT PH pacueTHOH Temneparype munayc 30 °C u BbIIIe.

IIpn npyrux ycinoBUSX OKCIUIyaTallud KJIacc apMarypbl M MapKy CTald I[PUHUMAIOT II0
CIICIHAJIbHBIM YKa3aHUsAM.

[Tpu npoexTHpOBaHWHM aHKEPOBKU apMaTypbl B OETOHE U COCIMHEHMI apMaTyphl BHaxJecTKy (0e3
CBapKH) CJIe/yeT YUUTHIBATh XapaKTep MOBEPXHOCTH apMaTyphl.

[Tpn npoeKkTHpOBaHUN CBapHBIX COEANHEHUI apMaTypbl CIeAyeT YYUTHIBATh CIIOCOO M3TOTOBICHUS
apMarypsl.

5.2.5 [lns MOHT@XHBIX (IOABEMHBIX) METENb HJIEMEHTOB COOPHBIX JKEJIE300€TOHHBIX W OETOHHBIX
KOHCTPYKLIUH CIIEAYET NMPUMEHATh TOpsAYeKaTaHyl0 apMaTypHyro cTanb kinacca A240 mapok Cr3chn u
Cr3mc.

B cinydae ecnu BO3MOXKEH MOHT@X KOHCTPYKLUMH MpPU pAacUETHOM 3MMHEN TemmepaType HIKE
munyc 40 °C, U1 MOHTa)KHBIX IIETENb HE JOMYCKAaeTCs MPUMEHATH cTab Mapku Ct31ic.

HopmatuBHbIe U pacyeTHbIE 3HAYEHHS] XaPAKTEPUCTHK apMaTyphl
Hopmamugnvle 3nauenus npoyHOCMHBIX Xapakmepucmuk apmamypbol

OCHOBHOM TPOYHOCTHOM XapaKTEPUCTHKOW apMaTrypbl SBJSIETCS. HOPMAaTHBHOE 3HA4YCHUE
CONIPOTHUBIICHHS PACTSIKEHUIO R, IPUHNMaeMoe B 3aBUCHMOCTH OT KJlacca apMaTypsl 1o Tabunuie 5.7.

Tabunma 5.7

HOpMaTI/IBHLIC 3HAUCHUSA COMPOTUBIICHUA PACTIKCHUTIO Rs,n u

Apmarypa | HomuHadbHBIA qriamMeTp
pacdeTHbIC 3HAUEHHS CONPOTHBIICHNUS PACTSDKEHHIO JUIS

furacea ApMATypeL, MM TIPEIENBHBIX COCTOSIHAN BTOPOH rpynmsl Rser, MI1a
A240 6-40 240
A300 6-40 300

A400 6-40 400




A500 10-40 500

B500 3-12 500

Pacuemmnvie 3nauenus NPOYHOCMHBIX XaPpAKMeEPUCMUK apmamypbsvl

5.2.6 PacueTHbIC 3HAYCHUS COIPOTUBIICHUS apMaTypPhl pacTsHKeHHIO Ry onpenensitor mo hopmyiie

R =—=, (5.10)
s

rIe Ys — Kod(QuIMeHT Hae)KHOCTH 110 apMaType, IPUHUMAEMbIH PaBHBIM:!

JUIS TIPEJEIIBHBIX COCTOSIHUM I1EPBOI IPYIIIIBL:

1,1 — nns apmaryps! kitaccoB A240, A300 u A400;

1,15 — nns apmatypsr kiaacca A500;

1,2 — nns apmarypsl kinacca B500;

1,0 — mnst mpesenbHBIX COCTOSIHMI BTOPOH I'PYIIIHL.

PacueTHble 3HaYEHUS CONPOTHUBIICHHUS apMaTypPhl pacTsSHKEHHIO Rg TprBeieHs! (C OKPYTICHUEM) JUTS
MPeeNbHBIX COCTOSHUI NMepBOH TPpynIbl B Tabimie 5.8, BTopoit rpymmbsl — B Tabmuie 5.7. Ilpu stom
3HaueHus R, 11 TpenenpHBIX COCTOSHHMN IEpBOM TPYNIBI NPHUHATHl PAaBHBIMH HAWMEHBIIUM
KOHTPOJIMPYEMBIM 3Ha4eHHsM 110 cooTBeTcTBYtomuM ['OCT.

PacyeTHble 3Hau€HHs CONPOTUBIECHUS apMaTypbl CXKAaTHIO R, MPHUHUMAIOT paBHBIMH pPacueTHBIM
3HAYEHHUSM CONPOTHBIICHUS apMaTypbl pacTsDKeHHi0 Rs, HO He Ooyiee 3HA4YeHWl, OTBEYAIOLIHX
nedopmanusiM  yKopoueHHsi OETOHA, OKpYIKAIOLIEro CKAaTyl apMarypy: IpH KpaTKOBPEMEHHOM
JeiictBun Harpy3ku — He Oosee 400 MIla, npu mmTensHOM JeWicTBUM Harpy3ku — He Oosiee 500
MIla. Jns apmatypsl ki1acca B500 rpaHudHble 3Ha4€HUs! CONPOTHUBIEHUS CXKATUIO MPUHUMAIOTCS C
k03 unmentomM ycnosuit pabotsl, paBHbM 0,9 (Tabmuna 5.8).

Tabmuma 5.8
PacueTHble 3HAYCHUSI COMPOTUBIICHHS APMATYPbI IS IPEACTbHBIX COCTOSHHN
nepsoii rpynnsl, MIla
ApmMartypa
PACTSHKEHHIO
KJIacCOB — — C)KATHIO
MPOIOTBHOM MOTEPEYHOHN (XOMYTOB U R
Rs OTOTHYTHIX CTepKHEN) Rgy 5
A240 215 170 215
A300 270 215 270
A400 355 285 355
A500 435 300 435(400)
B500 415 300 415(360)

IMpumeuanne — 3HaueHus Ry B ckoOKax MCIONB3YIOT TONBKO MPH pacdeTe Ha KPaTKOBPEMEHHOE IeHCTBHUE
Harpys3KH.

5.2.7 B HeoOXOIUMBIX ClIydasX pacyeTHBIC 3HAYCHHS MPOYHOCTHBIX XaPAKTCPHCTHK apMaTyphbl
YMHOXAIOT Ha KO DHUIIMECHTHI YCIOBUN PabOTHI Ysj, YUYHTHIBAIOIIHE OCOOCHHOCTH PaOOTHI apMaTyphl B
KOHCTPYKIIUH.

PacueTHble 3HAYCHUS COMPOTHBIICHUS MOICPCUYHON apMaTyphl (XOMYTOB M OTOTHYTHIX CTCPIKHEH)
Rgw CHIKAIOT 1O CpaBHEHUIO ¢ Ry myTeM yMHOXKEHHUS Ha KO3 GUIMEHT yCaoBuil padboThl ¥s = 0,8, HO
npunuMaroT He 6onee 300 MIla. PacuerHbie 3HaueHUs Ry, (C OKpyTIICHHEM) PUBECHEI B TabuIIe 5.8.

Hedopmayuonnvie xapakmepucmuKku apmamypbol

5.2.8 OcHOBHBIMH J1e()OPMAITHOHHBIMU XapaKTEPUCTUKAMH apMaTypPhI SBISIOTCS 3HAYCHHS:

- OTHOCHTEINBHBIX Je(OpManuii YIJIMHEHUS apMaTypbl &g MHpPU JOCTH)KEHWH HAINpsHKEHUSIMA
pacdeTHOTo conpoTuBicHUs R;;

- MOZYJIsL yIPYTOCTH apMaTypsl Eg.

5.2.9 3HauyeHHs OTHOCHTENBHBIX AehOpMalMii apMaTypbl €gp ONPEHCIAIOT KaKk YIPyTrde IpH
3HAUCHUH CONPOTUBIICHUS apMaTyphl R

fo= g (5.11)

S

5.2.10 3navyenust MOyJsl YIPYTOCTH apMaTtypbl Eq NPUHUMAIOT OJIMHAKOBBIMU IIPU PACTSHKEHUU H




C)KaTuU U paBHbIME Eg = 2,0 - 10° MITa.
Juaepammul cocmosinus apmamypoi

5.2.11 Tlpu pacuere kene300€TOHHBIX 3JIEMEHTOB IO HEJIMHEHHOW aedOpMalIOHHOW MOJIEIH B
KAueCTBE PacyeTHOW JHarpaMMBbl COCTOSHUS (Ie()OPMUPOBAHUS) apMaTyphl, yCTaHABIHMBAIOLICH CBS3b
MEXAy HANpsHKEHUSIMH Gs W OTHOCHTENIBHBIMU JeopMalusIMH € apMaTrypbl, IPUHUMAIOT
IBYXJIMHEHHYIO TuarpaMmy (pUCYHOK 5.2).

JluarpaMMBbI COCTOSIHUS apMAaTypPhI IIPH PACTSDKCHUH M CKATHH NPHHAMAIOT OJHHAKOBBIMH.

A%

\amth"l : £

) L5}

\

Pucynok 5.2 — JlnarpamMMa COCTOSTHHSI PacTSHYTOW apMaTypBI

5.2.12 HanpsikeHus: B apMaType Gs ONPENENSIOT B 3aBUCUMOCTH OT OTHOCUTENBHBIX JehopMaIiuii &
COMJIACHO JAMarpaMMe COCTOSIHUS apMaTyphI 1o (opMyiam:
npu 0 < g < &g
os = & Eg; (5.12)
IIPH €50 < & < Egp
os = R.. (5.13)
3HaueHnus &g E; m Rs mpuwHmMaror cormacro 5.2.9, 5.2.10 m 5.2.6. 3HaueHUS OTHOCHTEIHHOMN
nedopmannu €5, npuHUMaIOT paBHbIMHA 0,025.

6 PACYET DJIEMEHTOB BETOHHBIX U )KEJIE30BETOHHBIX KOHCTPYKIIUM 1O
MPEJEJbHBIM COCTOSIHASAM ITEPBOM I'PYIIIIBI

6.1 PACYET BETOHHBIX QJIEMEHTOB IIO IPOYHOCTHU
OO01Me noJIoKeHHUs

6.1.1 beroHHBIE 3IEMEHTHI PACCUNTHIBAIOT 110 MIPOYHOCTH HA JICHCTBHE IPOAOJIBHBIX CKUMAIOIINX
CHJI, N3rH0AIOIINX MOMEHTOB U ITOTIEPEYHBIX CHJI, @ TAK)KE Ha MECTHOE CKaTue.

6.1.2 Pacder mo npoYHOCTH OETOHHBIX 3JIEMEHTOB NPH JCHCTBUU IPOJOIBHON CKUMAIOIIEH CHIIBI
(BHELICHTPEHHOE CXKATHE) M M3THOAIOMIETO MOMEHTA CIIEIyET IPOU3BOJNUTH AJISI CEYEHHUH, HOPMaJIbHBIX
K UX IPOAOJIBHON OCH.

Pacuer OETOHHBIX 3JIEMEHTOB TPSIMOYTOJIHHOTO, TaBPOBOTO CCUCHWH NpPH JCHCTBUHM YCHIMHA B
IIJIOCKOCTU CHUMMETPHUU HOPMAJIBHOI'0 CEYCHHUA MPOU3BOAAT I10 NPEACIBHBIM YCHIHUAM COIJIAaCHO
6.1.7—6.1.12. B ocTanpHbIX CllydasiXx pacuyeT MPOU3BOAAT HAa OCHOBE HEJIMHEHHON medopMarioHHON
Mojenu cornacHo 6.2.21—6.2.31, mpuHMMas B paCueTHHIX 3aBHCUMOCTSX IUIOLIAb apMaTyphl paBHON
HYJIIO.

6.1.3 beToHHBIE 2IEMEHTHI B 3aBUCUMOCTH OT YCJIOBUIT UX pabOThl M TpeOOBaHUI, MPEABIBIAEMbIX
K HHMM, PAacCUMTHIBAIOT I10 MPEAETBbHBIM YCWINAM 0€3 ydueTa WM C Y4eTOM CONpPOTHBIICHHS OETOHA
PacTSHYTOH 30HEL.

bes ydera comporuBieHus OeTOHa pacTSHyTOH 30HBI (pUCYHOK 6.1) TpOM3BOIAT pacyer
BHEIICHTPEHHO CKaThIX JIEMEHTOB, YKa3aHHBIX B 4.1.2, a, MpUHNUMAs, YTO JOCTIKCHUE MPEICIHHOTO
COCTOSIHHSL XapakTepU3yeTcsl pa3pylIeHHeM ckaToro Oerona. CompoTuBieHHe OETOHA CHKAaTHIO TPH



pacyere 1o MpeJesbHbIM yCHIINSAM YCIOBHO MPEACTABIISIOT HANPSDKEHUSIMH, PaBHBIMH Ry, paBHOMEpPHO
pacnpeieieHHbIMA [0 YacTH CXaToil 30HBI (YCJIOBHOM C)KaroW 30HBI) C ILIEHTPOM TSDKECTH,
COBITAIAFOIIUM C TOYKOW HPHIIOKEHUS MPOIONBHOM critkl (6.1.9).

C y4yeToM COnpoOTHBIICHHSI O€TOHA PACTSIHYTON 30HBI (PHCYHOK 6.2) IPOU3BOIAT pacueT 3JIeMEHTOB,
yka3aHHbBIX B 4.1.2, 6, a TaKkkKe 3JIEMEHTOB, B KOTOPHIX HE JOITyCKAIOTCS TPEIIMHBI MO YCIOBUSIM
9KCIUTyaTalMu KOHCTpyKIud. Ilpm 3TOM mpm pacuere Mo NMpeAeibHBIM YCHIMAM HPUHUMAIOT, YTO
MPEICIBHOE COCTOSIHUE XapaKTepPH3YeTCsl JOCTHKEHHUEM IIPENCNbHBIX YCHINN B OETOHE PacTSIHYTOH
30HBI, OIIPEIENIEMBIX B IPEIIIONI0KEHUH YIIPyToi paboTs! 6etoHa (6.1.9, 6.1.10, 6.1.12).

N [ ==

Lientp
THAKECTH
CEYEHMA

Pucynok 6.1 — Cxema yCUIHH 1 31I0pa HAPSHKECHUH B CEYSHUH, HOPMAIBHOM K TIPOIOJIEHON OCH
BHELIEHTPEHHO C)KaTOro GETOHHOTO 3JI€MEHTa, PACCYUTHIBAEMOTO 110 IIPOYHOCTH Oe3 ydeTa
CONPOTHUBIICHHSI OETOHA PACTSAHYTOW 30HBI

T
J

Pucynok 6.2 — CxeMma ycuiIuil 1 3mopa HanpsHKeHUH B CEUYEHUH, HOPMAJIBHOM K ITPOIOJIBHON ocH
n3rubaeMoro (BHEEHTPEHHO CKAaTOro) OETOHHOTO JIEMEHTA, PACCYMTHIBAEMOTO TI0 TIPOYHOCTH C
YYETOM COTNIPOTHBIICHHSI OETOHA PACTSHYTON 30HBI

6.1.4 PacueT mo nmpoyHOCTH GETOHHBIX 3JIEMEHTOB IPH JCHCTBHH MONEPEUYHBIX CHJI IPOM3BOIAT M3
YCIIOBHSI, IO KOTOPOMY CyMMa COOTHOIIEHHH TJaBHOTO PACTATHUBAIOIIETO HAMPSKCHUS K PACUCTHOMY

o
CONPOTHBIIEHUIO GETOHA OCEBOMY PACTSIKEHHIO | — | M TJIABHOTO C)KMMAIOIIETO HATPSIKEHHS K
bt

o
pacyeTHOMY COTPOTHBIICHUIO OETOHA OCEBOMY CXKATHIO | —= | He J0JDKHA MpeBbIiiath 1,0.
b



6.1.5 Pacyer mo mpo4HOCTH OETOHHBIX 3JEMEHTOB Ha JCHCTBHE MECTHOW HArpy3ku (MeCTHOE
CKaTUe) MPOM3BOIAT COTIIACHO yKa3aHusIM 6.2.42—6.2.44.

6.1.6 B OeTOHHBIX 3JEMEHTaX B CiydasX, yKa3aHHBIX B 8.3.5, HE0oOX0oAMMO IpeaycMaTpuBaTh
KOHCTPYKTHUBHYIO apMaTypy.

Pacuer BHEHECHTPECHHO C/KATHIX 3JIEMEHTOB 110 IPEACJIbHBIM YCUIHAM

6.1.7 TIpu pacueTe BHEIICHTPEHHO CKATHIX OETOHHBIX SJIEMEHTOB CIIEAYET YUUTHIBATH CIyYaHBIH
HaYyaJbHBIA SKCLHEHTPHCHUTET €g IPOJOJILHON CHIIBI, ONIPEAENIAEMBIil COTTIacHO yKazaHusaM 4.2.6.

|
6.1.8 Tlpu rubKOCTH 371€MEHTOB -> >14 HEeoOXOAMMO YYMTHIBATH BJIUSHUE HA MX HECYIIYIO
1

CocoOHOCTH MPOTHUOOB ITyTeM YMHOKEHUS 3HAUCHUH ey Ha KOA((HUIMEHT 1), ONIPEIEIIIeMBIN COTJIACHO
6.1.11.

6.1.9 Pacder BHENEHTPEHHO CXKAaThIX OETOHHBIX DJEMEHTOB IIPH PACIIOJIOKEHUH MPOJOIBHON
C)KUMaIOIIe! CUITBI B TIpeJieliax IIONepEeYHOro CEYSHHUS AIEMEHTA IPOU3BOIST U3 YCIIOBHS

N <Ry Ay, (6.1)

rae A, — IUIOIAaab C)KaToOM 30HBI OETOHa, ompesessieMasl M3 YCJIOBHUS, YTO €€ LEHTP TSHKECTH
COBIIaZaeT C TOUYKON MPUIIOKEHHS MTPOIONBHOM crutbl N (¢ ydeToM mporuoa).

J71st 31eMeHTOB MPSMOYTOJIBHOTO CCUCHUS

A, =bh 1—2%0’7 . (6.2)

JlomyckaeTcsi pacdeT BHEIEHTPEHHO C)KaThIX JJIEMEHTOB MPSMOYTOJBHOTO CEYEHHUS IIpH
9KCLEHTPUCUTETE TPOAOIBHOM CHIIBI €p < /30 u |y < 20h mpou3BoOAUTE U3 YCIOBUS

N <o R, A, (6.3)
e A — TUIonIa b MOMEPedHOro CeUEHHS HIIEMEHTa;
¢ — K03(hOUINEHT, NMPUHUMAEMbI NpPU JUIMTEILHOM NEWCTBHM HArpy3ku no Tadmume 6.1 B

|
3aBHCHMOCTH OT THOKOCTH ﬁ 3IeMeHTa, PU KPaTKOBPEMEHHOM EHCTBUM HATPy3KH 3HAYCHHS ¢
OTIPEJIENAIOT MO JTHHEHHOMY 3aKOHY, TIPHHHMAS
I |
¢ =0,9 npu ﬁ =10u ¢ =0,85 npu FO =20;

|0 — pacucTHasd JJIMHa 3JICMCHTA, OIpeaAcIiieMas KaK i JK€J1€300€TOHHEIX JIEMEHTOB.

Tabiuma 6.1
lo/h 6 10 15 20
[ 0,92 0,9 0,8 0,6

BHeHeHTpeHHO CKaThle OETOHHEIE OJICMCHTBI, B KOTOPBLIX MOSABJICHUC TPCHIMH HE JOIMYCKACTCA IO
YCIOBUAM OBKCIUTyaTallui, HE3aBUCUMO OT pacyeTa U3 YCJIOBUA (61) JOJIDKHBI OBITH MPOBCPCHLBI C
YUCTOM COMNPOTHUBJICHUA OeToHa paCTHHyTOﬁ 30HBI U3 yCJIOBUA

R A

N < (6.4)

A .
Teo77yt -1

Jlns 311eMeHTOB NPSIMOYTOJIFHOTO CeYeHUs ycioBue (6.4) umeer BUA
< R,.bh .
ey
h

(6.5)

B dbopmynax (6.4) u (6.5):

Y{ — PAaccTOsIHUE OT IIEHTPa TSHKECTH CEUEHH AJIEMEHTA /10 HanboJee pacTsHyTOTO BOJIOKHA,

1 — K03 pHIUEHT, OTIpe/IeNIAeMBIN COrJIacCHO ykazaHusm 6.1.11.

6.1.10 Pacyer BHEIIEHTPEHHO CXATBIX JIEMEHTOB IPH PACIIOJIOKEHUH TPOJOIBHON CXUMAaroUen
CHITBI 32 TIpeJIeNIaMHy MTOTIEPEYHOT0 CEUCHHS DIIEMEHTA TIPOU3BOIAT U3 yciIoBuit (6.4) u (6.5).

6.1.11 3nauenme kod(p¢uUIMEHTA T, YYMTHIBAIOUIETO BIHMSHHE TpPOrnda Ha 3HAYCHHE
9KCIIEHTPUCHUTETA MTPOIOIILHOM CHIIBI €y, OTIPEIEIISIOT TIo opMmyIte




1

n=—yx, (6.6)
- N
NCF
rie Ng, — yClloBHAsI KpUTHYECKast CHIIa, OTpeaessieMas o hopMmyIie
2
D
0 (6.7)

o T 2 !
IO

rae D — ecTKOCTh 3JIeMeHTa, onpeaenseMas Kak JUis JKeJIe300€TOHHBIX 3JICMEHTOB, HO 0e3 yuera
apMatypsl coriiacHo 6.2.16.

Pacuer u3rndoaeMbIx 3JIeMEHTOB 110 npeaejJbHbIM YCUIUAM

6.1.12 PacueT n3rndaemMpIX OETOHHBIX DJIEMEHTOB CIIETyeT IPOU3BOIUTE U3 YCIOBHUS

M < My, (6.8)
rne Myi — TpenenbHbI M3rHOAIOIN MOMEHT, KOTOPBIH MOXKET OBITh BOCIIPHHST CEUYCHHEM
JJIEMEHTA.
3HaveHune My OIpeensIoT Mo hopmyie
My =Ry W, (6.9)

rae W — MOMEHT CONpOTHBIICHUS! CEUEHHMS IS KPAWHETO pacTSHYTOTO BOJIOKHA.
Js 251eMeHTOB PSMOYTOIBHOTO CEUSHUS

W=—t . (6.10)

6.2 PACYET KXEJIE3OBETOHHBIX DJIEMEHTOB I1O TIPOYHOCTHU
OO01Me MoJI0KEeHUS

6.2.1 XKene300eTOHHBIE OSJIEMEHTHI PACCYUTHIBAIOT IO TPOYHOCTH Ha AeHCTBHE M3rHOAIONINX
MOMEHTOB, IPOJOJBHBIX CHJ, IONEPEYHbIX CHJ, KPYTAIMX MOMEHTOB W Ha MECTHOE NEeHCTBHE
HaTpy3KH (MECTHOE C)KaThe, IPOIaBINBAHNUE).

PacyeT no npo4HOCTH :Kes1e300€TOHHBIX 3JIeMEHTOB HA JAelicTBHE U3rndaoluX MOMEHTOB U
MPOIOJIbHBIX CHJI

Obwue nonosicenus

6.2.2 Pacuer mo mpoYHOCTH KeJIe300€TOHHBIX 3JICMEHTOB IIPH JICHCTBUN U3THOAIOIUX MOMCHTOB H
MPOJOJEHBIX CHJI (BHEICHTPEHHOE C)KATHUE WIIM PACTSDKEHHE) CICTyeT MPOWU3BOAWTE UIS CCUCHHIA,
HOPMAaJIbHBIX K UX MPOJOJIBHOM OCH.

Pacder o mpovYHOCTH HOPMAJBHBIX CEYCHUH JKEIe300€TOHHBIX AJIEMEHTOB CIIEAYET MPOU3BOIUTH
Ha OCHOBE HEJIMHEWHOH NeopMaIlMOHHON MOJienu coryiacHo 6.2.21—6.2.31.

Jormyckaercsi pacyer jkelIe300€TOHHBIX 3JIEMEHTOB NPSMOYTOJIBHOTO, TABPOBOTO M JIBYTaBPOBOTO
CEUYCHMI C apMaTypoi, pacroyIOKEHHOH y MepNeHANKYIIPHBIX TUIOCKOCTH M3ruba rpaHei daeMeHTa,
MpH JEUCTBUU YCWJIMKA B TUIOCKOCTH CHUMMETPHUU HOPMAJIbHBIX CEUEHHWH MPOU3BOJUTHL HAa OCHOBE
MPEICIbHBIX YCHIIMA coriacHo 6.2.5—6.2.17.

6.2.3 Ilpu pacueTe BHEIICHTPEHHO CKATBIX 3JICMEHTOB CJICIYET YYUTHIBATh BIUSHHUE MPOTnda Ha UX
HECYIIYIO CIIOCOOHOCTb, KaK MPaBUIIO, yTEM pacdeTa KOHCTPYKIHMU 10 1e(hOpPMUPOBAHHON CXEME.

Jlommyckaercsi MpOM3BOUTh pacueT KOHCTPYKIUHA M0 Hene(hOPMHUPOBAHHOW CXEME, YYUTHIBAS MPU

|
rubkoctd -~ >14 pausHue nporuba SIEMEHTa HA €ro IPOYHOCTh, MyTeM YMHOKEHHS HAYalbHOIO
i

9KCIIEHTPUCHTETA €y Ha KO3 (QUIMEHT 1), ONpeIeNsIeMblil corflacHo yKazaHusM 6.2.16.

6.2.4 [ns >xene300€TOHHBIX DJIIEMEHTOB, y KOTOPBIX IPeleibHOe YCHIHE IO IPOYHOCTH
OKa3bIBACTCSl MEHBINE TPENENBHOTO yCWiIHA 10 oOpa3oBanuio TpemuH (7.2.5—7.2.11), mmomans
CEeYeHHs MPOOTIBHOMN PaCTSIHYTOH apMaTyphl T0JKHA OBITH YBEIMUYECHA IO CPABHEHHUIO C TpeOyeMoit u3
pacdera MmO NMPOYHOCTH HE MeHee ueM Ha 15 % WM COOTBETCTBOBATH IIPEJCIBHOMY YCWIHIO MO
00pa30BaHUIO TPEILIUH.



Pacuem no npoOYHOCMU HOPMAJIbHbIX ceueHull no I’lpeaeﬂbelM Yycuausim

6.2.5 IlpenmenbHble yCHWIMS B CEYCHHWH, HOPMAILHOM K TPOJOJIBHONH OCH AJIEMEHTA, CICIyeT
OTIPENEIATh UCXOIS U3 CICTYFONUX IPEANOCHUIOK:

- COMPOTHUBJICHUE OCTOHA PACTKCHUIO IPUHIMAIOT PaBHBIM HYJIIO;

- CONPOTHUBIICHUE OETOHA CHKATHIO TPEICTABIICTCS HANPSHKCHUSMH, PaBHBIMH Ry, M paBHOMEpPHO
pacTipeieIeHHBIMH T10 CXKaToi 30He OeToHa;

- nedopmanuy (HampsDKEHUS) B apMaType ONPENeNIioT B 3aBHCHMOCTH OT BBICOTHI C)KaTOW 30HBI
0eToHa;

- pacTsruBaloIre HAaNpsDKEHUS B apMaType NPWHIMAIOT He 0ojiee PacyeTHOTO COMPOTHBIICHHUS
pactsoxeHuio R;

- CKHMAIOIINE HANPSOHKCHUS B apMaType MPUHUMAIOT HE OoJiee PacdyeTHOrO COMPOTHBICHHS
cKaThio Rg.

6.2.6 PacueT mo MPOYHOCTH HOPMAIBHBIX CEUYCHUH CIIEAYyeT MPOU3BOIHWTH B 3aBHCHMOCTH OT

COOTHOIIIEHUST MEXIy 3HAUYCHHEM OTHOCHUTENBHOM BBICOTHI CKarod 30HBI OeToHa ¢ = hi ,
0
OTpee/sIEeMBbIM U3 COOTBETCTBYIOIINX YCIOBUI PABHOBECHS, U 3HAUEHUEM TPAHUYHON OTHOCUTEIHHOM
BBICOTBI CKAaTOM 30HBI &g, ITPU KOTOPOM IPENEILHOE COCTOSIHUE DJIEMEHTA HACTYITAET OJHOBPEMEHHO C
JIOCTHXKEHHEM B PACTAHYTOM apMaType HaNpsLKEHUs, PABHOTO PaCUETHOMY COIPOTHUBIICHHUIO Rs.
6.2.7 3HaueHue &g onpeaAensioT mo Gopmyie

X 0,8
R
g =Xa_ 08 (6.11)
hO 1+ @
Ep,ui
TJIE € ¢l — OTHOCHUTENBHAS JeopManusi pacTsIHYTOH apMaTyphl IPH HANIPSKEHUSIX, PAaBHBIX Rg
R
Egg =— (6.12)
- E
S
€put — OTHOCWUTENbHas JedopManus ckaToro OeToHAa TIPH HANPSHKCHUAX, paBHBIX Ry,

npuHuMaemMas pasHoii 0,0035.

6.2.8 Ilpu pacueTe BHEUEHTPEHHO CXKATBIX JKEJIC300CTOHHBIX JJIEMEHTOB B HAYaJbHOM
OKCIEHTPUCUTETE MTPUIOKEHHSI IPOJIOIBHON CHJIBI € CIIEYET YUUTHIBATh CIIyYalHBINH SKCIEHTPUCHTET
€0, IPUHUMAaeMBbI TI0 yKka3aHusiM 4.2.6.

Pacuem useubaemvix snemenmos

6.2.9 Pacyer 1o MPOYHOCTH CEYCHUI M3rMOASMBIX JIEMEHTOB ITPOU3BOJIAT U3 YCIOBHS
M < My, (6.13)
rae Myx — TpenenbHbI M3ruOaronMii MOMEHT, KOTOPBIH MOMKET OBITH BOCHPHHST CEYEHHEM
JJIeMEHTA.
6.2.10 3nauenne My st U3ruOaeMbIX SJIEMEHTOB MPSMOYTOJBHOIO ceueHus: (PUCYHOK 6.3) mpu

X
E= . < &, ompezensor o popmye
0

M, = Rbx(h,—0,5x)+R A (h,—-a’), (6.14)
IIPH 3TOM BBICOTY CKATOW 30HBI X OMPEICIISIOT O hopMyIIe
RA -R_A
x=RATRA (6.15)
R,D

6.2.11 3nauenue My IIst M3THOAEMBIX 3JIEMEHTOB, HMEIOIINX IMOJIKY B CXKAaTOH 30HE (TaBPOBBIC H

X
JBYTaBpOBbIE ce€yeHHsd), Npu ¢ =-—<¢&; ONpeNensioT B 3aBUCUMOCTH OT MOJIOKEHHs TI'paHUIIbI

CXKaTOW 30HBL:
a) eCJIM TpaHMIa TIPOXOIUT B MOJIKE (PUCYHOK 6.4), T.€. COONIOIacTCs YCIOBUE

RA <Rbihi +R. A, (6.16)

3HaueHne My ompenernstor mo 6.2.10 Kak A71st IPSIMOYTOIEHOTO CEUEHHS MPUHO b';
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Pucynox 6.3 — CxeMa ycUIuil v 3Iiopa HarpsHKeHU B C€4eHUH, HOPMaIbHOM K MTPOJOIBLHOM OCH
HU3rudaeMoro JKeIe300€TOHHOTO AIEMEHTA, TIPH €T0 PacdeTe 10 MPOYHOCTH

a A 0

—]

-
|
\
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h}

,

a — B TIOJIKe; 6 — B pedpe
Pucynok 6.4 — TlonoxxeHne TPAHUIIBI CXKATOH 30HBI B CEUCHHH N3rHOAEMOr0 Kene300eTOHHOTO
JIeMeHTa

0) eciu TpaHWIA MPOXOAHUT B pebpe (pucyHok 6.4, 0), T.e. ycioBue (6.16) He coOmomaercs,
3HaveHne My onpeaenstoT no hopmyiie
M, = R,bx(h, —0,5x)+R, (b —b)h; (h, —0,5h; )+ R A/ (h-a’), (6.17)
TIPH 3TOM BBICOTY CXKATOIl 30HBI OETOHA X OMPEACIAIOT 10 hopMyIIe
. RA —R A —R, (b —b)h
R.b
6.2.12 3nauenune b, BBOAMMOE B pacuer, NPHHAMAIOT W3 YCIOBHS, YTO NIMPHHA CBECA MOJKH B

KaTyI0 CTOPOHY OT pebpa J0/KHa ObITh He Goiee /g mposieTa aneMenTa u He Goee:

a) IOpHM HAIMYME momepednsx pebep mmm mpu h't > 0,1 h — '/, paccrosmus B cBery Mexay
MPOJIOJBHBIMU pedpamu;

0) mpu OTCYTCTBMM TONEPEYHBIX pebep (MM MpPU PACCTOSHUSX MEXIy HUMHU OOJBIINX, YeM
paccTosHUSA MEXIY NpoJosbHEIME pedpamu) U h's < 0,1 h—6 h'y;

B) NIPH KOHCOJIBHBIX CBECAX MOJKH:

npu h's>0,1h—6 h';;

npu 0,05 h<h't<0,1h-3h'

npu h's < 0,05 h — cBechl He yUUTBIBAFOT.

6.2.13 Ilpu pacdere 1Mo MPOYHOCTH M3TrMOAEMBIX JIEMEHTOB PEKOMEHAYETCSI COONIOaTh yCIOBHE

, (6.18)



X< EJR ho.

B cityyae koria no KOHCTPYKTUBHBIM COOOPaKEHHSIM HIIH U3 PacdeTa Mo NpeIeIbHBIM COCTOSHUSIM
BTOPOIl TPyNIBl IUIOIIAAb PACTSIHYTOW apMaTypbl NpHHATa Oojblied, 4yeM 3To Tpeldyercs uis
cobmroaenus yeioBus X < Eg Ny, momyckaercs npeaenbHblid n3rudaronmii MoMeHT My OTpeaensTh mo
tdopmymam (6.14) wmm (6.17), MOACTABIIAA B HUX 3HAYCHHS BHICOTBI CXKATOM 30HBI X = &g ho.

6.2.14 Tlpu cuMMeTpUYHOM apMHpoBaHuH, Kormaa Ry A = Ry A's, 3HaueHune My ompenensior mo
thopmyne

Mui = Rs As (hp — a'). (6.19)

Ecnu Berumciennas 6e3 yuyera cxkaroi apmarypsl (4's = 0) BeicoTa cxxatoii 30HBI X < 2a, B hopmyry

X
(6.19) mOACTABISIIOT BMECTO @ 3HAUECHUE R

Pacuem BHEYEHMPEHHO CHCAMDBLX I1EMEHINO6

6.2.15 Pacuer mo mNpPOYHOCTH MPSIMOYTOJBHBIX CEUEHWH BHEIEHTPEHHO CXKaThIX JJIEMEHTOB
MIPOU3BOIAT U3 YCIIOBHS
Ne < R, bx (hg - 0,5x) + Ry A's (ho - @), (6.20)
TJIe ¢ — PacCTOSHUE OT TOYKH MPUIIOKEHUs CHIIbl N 10 IIEHTpa TSHKECTH CeYEHUs! pacTSHYTOH M
HaMMeHee CKaToH (TP IOTHOCTHIO CKaTOM CEYCHUH AIIEMEHTA) apMaTyphl, paBHOE:
g+ =%
) 5
3meck M — KOA(QPHUIHEHT, YINTHIBAIOIINI BIUSHIE IPOJOIFHOrO M3ruba (mporuda) 3meMeHTa Ha
€ro HECYIIY0 CIIOCOOHOCTh M OMpenesieMblid coryiacHo 6.2.16.
BbICOTY C:KaTO# 30HBI X OIIPEIEISIIOT:

a)mpu & = hi <&, (pucyHok 6.5) o popmyie
0

x=DHRAZRA (6.21)
R,b

0)mpu & = hi > &, 1o Gopmyie

0

1+ ¢ ,
N+RSA . _RscAs

1-&
X = . (6.22)
Rb+— oA

ho (1_ é:R )
6.2.16 3Hauenne kod(pduIMEHTa T MPU pacdyeTe KOHCTPYKIMH MO HeneOpMUPOBAHHOH cxeme
OTIPENIEIISAIOT TI0 (hopMyJIe

n= LN , (6.23)
1—
NCI’
rne Ner — ycoBHasE KpUuTHUYECKas cuiia, onpesenseMas 1mo popmyiie
2
D
N, = ”I—z , (6.24)
0
rine D — KecTKOoCTb 5ke1e300€TOHHOTO JIEMEHTAa;
lo — pacyeTHas anKMHA BNEMEHTa, onpeaensieMas coriaacHo 6.2.18.
Jonyckaercs 3nauenne D onpenensts mo hopmyie
D=kyEpl + ksEsls, (6.25)
rrae E,, Es — Momymu ynpyrocTi cooTBETCTBEHHO O€TOHA M apMaTypHI;
I, s — MOMEHTBI HMHEPIMM IUIOIMIAJEH CEUeHUs] COOTBETCTBEHHO OETOHA M BCEH MPOJOILHOMN
apMaTypbl OTHOCUTENILHO LIEHTPA TSXKECTH MOMEPEUHOT0 CeUeHHUs DJICMEHTa;
_ 0,15 .
* 9(03+6,)’
ks=0,7;

1 — KO3 PUIMEHT, yIUTHIBAIOIINH BIMSHHUE [UTUTEIBHOCTH JEHCTBHS HATPY3KH



M
o =1+—1;

1
M; Mj; — MOMEHTBI OTHOCHTENBHO IIEHTpa HanboJjee PacTIHYTOrO WM HauMeHee CKaToro (Ipu
LEJTMKOM C)KaTOM CEUEHHMH) CTEPXKHS apMaTypbl COOTBETCTBEHHO OT JICWCTBHS MOJTHOI HAarpy3KH U OT
JIEWCTBHS OCTOSIHHBIX U JUIMTEJIBHBIX Harpy30K;

. € M
86 — OTHOCHUTEJIBHOEC 3HAYCHHUEC OKCHCHTPUCUTETA IIPOAOJIBHOU CHIIBI FO, rac eo :W,

npuHuMaemoe He menee 0,15.

R,
<+— RA
 — RA, -
-t: — -
-
l ™ KA ver p
i

Pucynox 6.5 — Cxema ycunuil 1 3mopa HaIpsHYKeHUH B CEUEHUH, HOPMAJIBHOM K ITPOIOJIBHON ocH
BHELIEHTPEHHO CKaTOr0 JKeJIe300€TOHHOTO 3JIEMEHTA, [IPU PAcueTe €ro Mo MPOYHOCTH

Jlomyckaercsi yMeHbIIATh 3HaueHHE KOA(Q@UIMEHTa 1 C Y4YETOM paclpelesieHus] M3THOaroNIx
MOMEHTOB IO JUIMHE JJIEMEHTa, XapakTepa ero Ae(OopMHUpOBaHUS M BIHMSHUS IPOrHMOOB HAa 3HAUYEHHE
M3rnOaIOIIero MOMEHTa B PACYETHOM CEUCHMH ITyTeM pacdeTa KOHCTPYKIUH KaK YIPyToi CHCTEMBI.

6.2.17 Pacdyer mo mpPOYHOCTH MPSMOYTONBHBIX CEYEHHH BHEIIEHTPEHHO CXATBIX 3JIEMEHTOB C
apMaTypoH, pacIlOJ0KEHHOH y MPOTHBOIOJIOKHBIX B IUIOCKOCTH HM3THMOa CTOPOH CEYeHUs, IpH

. h I
OKCLIEHTPUCUTETE IPOJOJIBHON CHIBI €, S% U THOKOCTH FOSZO JIOIYCKAeTCsl MIPOU3BOJIUTL U3

yCIIOBUS
N < Ny, (6.26)
rae Nyi — TpenenbHOe 3HA4YEHHE MPOJOJILHON CHIIbI, KOTOPYIO MOXET BOCHPHHSTH JJIEMEHT,
omnpezensieMoe 1o Gopmyie

Nuie = ¢ (Rb A+ R As,tot)- (6-27)

3nech Agtot — IUIONIAL BCEH MPOIOIBHON apMaTyphbl B CEYCHUH DIIEMEHTA;
¢ — Kk03(pUIMEHT, NMPUHUMAEMbI NpPU JUIMTELHOM JEWCTBMM HArpy3ku no Tabmuie 6.2 B
3aBHCHMOCTH OT THOKOCTH 3JEMEHTa; NpPH KPAaTKOBPEMEHHOM JACHCTBUM HArpy3KH 3HA4Y€HHS @

| |
OIpENENIOT O TMHEHHOMY 3aKOHY, npuHuMas @ = 0,9 npu Fo =10 u ¢ = 0,85 npu FO =20.

Tab6muma 6.2
lo/h 6 10 15 20
[ 0,92 0,9 0,83 0,7

6.2.18 PacuetHyro miuHy lgp BHELHEHTPEHHO C)KATOrO SIIEMEHTA ONMPEACNIAIOT Kak JUIs JIEMEHTOB
paMHON KOHCTPYKIMH C Y4ETOM €€ Je(OpPMHUPOBAHHOTO COCTOSHUS NPH HAHUOOJEE HEBBITOJHOM IS
JAHHOTO DJIEMEHTA pPAcIOJIO)KEHWM HArpy3KW, NPHHUMAas BO BHUMaHWE HEYyNpyrue aehopmanuu
MaTepHaJIOB U HATMYUE TPEIIUH.

JlomyckaeTrcst pacueTHyIo JUTHHY lg 37IeMEHTOB MOCTOSIHHOTO MOMEPEYHOTO ceueHus mo jumHe | mpu




JIECTBUY TIPOIOJIBHOM CUJIbI IPUHUMATh PABHOM:

a) IS 3JIEMEHTOB C IIAPHUPHBIM OMUPaHUeM Ha 1ByX koHiax — 1,01;

0) Ul 3IIEMEHTOB C ECTKOHM 3aJeNKOi (MCKIII0YAIOIIel OBOPOT ONMOPHOTO CEYEHMs) Ha OJHOM
KOHIIE 1 He3aKpPEIJICHHBIM IPYruM KOHLOM (koHcoib) — 2,01;

B) JUISl 3JIEMEHTOB C LIAPHUPHBIM HECMEIIaeMbIM OITUPAHUEM Ha OJHOM KOHIIE, a Ha IPYTOM KOHIIE:

¢ JKecTKoi (6e3 moBopora) 3anenkoit — 0,71;

C MTOJIATIIMBOM (IOTTyCKAOIIe OrpaHUYeHHBIH TToBOpoT) 3amenkoi — 0,9l;

r) s DJIEMEHTOB C TOJAATIUBBIM LIAPHUPHBIM OMHUPAaHHEM (JOMYCKAMOIIMM OrPaHHYCHHOE
CMeEIIeHHUE OITOPhI) HA OJTHOM KOHIIE, a Ha PYrOM KOHIIE:

¢ JKecTKoi (6e3 moBopora) 3amenkoit — 1,51;

C MOJIATITMBOM (C OTPaHUYEHHBIM OBOPOTOM) 3amenkoit — 2,01;

JT) JUIsl DJIEMEHTOB C HECMEI[AeMBbIMU 33JIeJIKaMHU Ha JIByX KOHIIaX:

xecTkuMu (6e3 moBopora) — 0,5;

MOAATIUBBIME (¢ orpaHndeHHbIM moBopotoM) — 0,8l;

€) JUIs DJIEMEHTOB C OTPaHMYEHHO CMEIIAeMbIMU 33JIeJIKaM1 Ha JIBYX KOHIIaX:

sectkumu (6e3 moBopora) — 0,8l;

MOJIATIIUBBIMY (C OTPaHUYESHHBIM TOBOPOTOM) — 1,21.

Pacuem UYEHMPAIbHO-PACMAHYMbLX 21€MEHMO6

6.2.19 PacueT no NpOYHOCTH CEYEHMii LEHTPAILHO-PACTAHYTHIX 3JEMEHTOB CIeAYeT IIPOM3BOIUT
U3 YCIOBUS
N < Ny, (6.28)
rae Ny; — IIpelenbHOE 3HAYeHHE INIPOAOJIBHOIN pACTATHBAIONIEH CHUIBI, KOTOPOE MOKET OBITh
BOCIIPHUHATO 3JIEMEHTOM.
3uauenue cuibl Ny onpesensior mo popmyie
Nutt = Rs As ot (6.29)
1€ As ot — TUIOLIA b CEUEHHS BCEM TTPOIONIEHON apMaTypBhl.

Pacuem BHEYEHMPEHHO PACMARYNMbIX IIEMEHMOE

6.2.20 Pacder mo mpoYHOCTH MPSIMOYTOJBHBIX CEUCHUH BHEIEHTPEHHO PACTSHYTHIX 3JIEMEHTOB
CJIelyeT MPOU3BOJUTE B 3aBUCHMOCTH OT TTOJIOKEHUS TPOAOIBHOM crutbl N:
a) ecnu npononbHas cuia N IpHIOKeHa MKy paBHOACHCTBYIOIMMH YCHINI B apmartype S u S'
(pucyHOK 6.6, a), — H3 yCIIOBHi:
Ne < My, (6.30)
Ne' < M’y (6.31)
rae Ne u Ne' — ycmins oT BHEITHUX Harpys3o0K;
My 1 M’y — TipenenbHbIe YCUIIHS, KOTOPhIE MOXKET BOCIIPHHSATH CEUCHHE.
Yeumus My 1 M'y, onipesiensitot mo popmyiam:
Mut = Rs A's (hp — '); (6.32)
M'yt = Rs As (hp — '); (6.33)
0) ecim pomonbHas cuia N TpuIoXKeHa 3a MpeesiaMi pacCTOSHHS MEXIy PaBHOJICHCTBYIOMINMHU
ycnnnit B apmartype S u S' (pucyHok 6.6, 6), u3 ycnosus (6.30) onpenerstor npenensHbii MOMEHT Myt
1o gopmyie

Muit = Rp bx (hg — 0,5xX) + Ry A's (ho — @); (6.34)
TIPH TOM BBICOTY CKaTOi 30HBI X OTPEIENIIOT M0 GopMyIIe
X = RA-RA-N . (6.35)
Rb

Ecin monydenHoe w3 pacuera mo ¢opmyne (6.35) 3Hauenme x > Eghg B dopmyny (6.34)
NoACTaBIIOT X = Eghg, rie &g ompeaenstoT corlacHo ykasanusm 6.2.7.
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a — MEX/y pPaBHOJICHCTBYIOIIMMHE YCUITU B apMatype S u S'; 6 — 3a mpeesaMu pacCTOsHUS
MEX/1y PaBHOJEHCTBYIOIMMHU YCHIIHIA B apmMaType S u S'
Pucynox 6.6 — Cxema yCUIUI 1 dIIOpa HAMIPSHKEHUH B CEYSHUH, HOPMATBHOM K MTPOJIOIBLHOM OCH
BHEIICHTPEHHO PaCTSHYTOT'0 KeJIe300€TOHHOTO AJIEMEHTa, IPH PacueTe ero 1o MPOYHOCTH MPH
TIPUIIOKEHNH TTPOIOJILHOM cribl N

Pacuem no npounocmu HOpMATLHBIX CeueHUll HA OCHOBE HENUHEUHOU 0eQOPMAYUOHHOU MOOerU

6.2.21 Ilpu pacuere 1Mo MPOYHOCTH yCWIIUS U IeOPMAIMU B CEYCHUH, HOPMAIBHOM K MPOJIOIBHON
OCH JJIEMEHTa, ONPENeNISIOT Ha OCHOBE HEJMHEHHOW neOpMalMOHHONW MOJENH, HCHONb3YIONEeH
YpaBHEHHUsI pPaBHOBECHS BHEIIHWX CHJ M BHYTPEHHHX YCWJIMM B CEUCHHH DSJIEMEHTa, a TaKKe
CJICYFOIIIE TIOJIOKCHHUS:

- pacrmpezielIeHe OTHOCHTENBHBIX AehopMaruii 6eTOHA U apMaTyphl IO BEICOTE CEUCHUS HIIEMEHTa
MPUHUMAIOT T10 JUHEHHOMY 3aKOHY (THUIOTe3a IMJIOCKUX CEUECHUH);

- CBSI3b MEXKJy OCEBBIMH HAINPSIKEHUSIMH U OTHOCUTEIBHBIMH AedopMalisiMy OETOHA U apMaTyphbl
OPUHUMAIOT B BUJIC JUArpaMM cocTosiHus (medopmupoBanus) 6eToHa u apmarypsl (5.1.17, 5.2.11);

- CONPOTHUBIICHHE OETOHA PACTSIHYTOW 30HBI JIOMYCKAETCS HE yYUTHIBATh, NIPUHUMAS MPH &, = 0
HanpspbkeHusi op; = 0. B oTnenbHbIX ciydasx (Hampumep, M3ruOaeMble M BHELEHTPEHHO CXKaTble
OeTOHHbIE KOHCTPYKIMH, B KOTOPBIX HE JOIYCKAIOT TPEIIMHBI) PacyeT 10 MPOYHOCTH HMPOU3BOIST C
y4eToM pabOThl PaCTSHYTOro OETOHA.

6.2.22 Tlepexox OT OMIOPbl HANpPSHKEHUH B OeTOoHE K OOOONIEHHBIM BHYTPEHHUM YCHIIHSIM
OTIPEIETISIIOT C MOMOIIBIO TIPOIEYPhl YHCIEHHOTO WHTErPUPOBAHMS HANPSHDKEHUH 110 HOPMAJIbHOMY
ceueHnto. [t 3TOro HOpMalbHOE CEYEHHME YCIIOBHO DPa3JeNIIOT HAa Maible y4YacTKH: NPH KOCOM
BHEIICHTPEHHOM C)XXaTHH (PAaCTsDKEHWH) M KOCOM M3TrH0e — 110 BBICOTE W IIMPHHE CEUCHHUS; INPH
BHETICHTPEHHOM CXKaTHH (PacTsHKEHHH) M M3THOE B IUIOCKOCTH OCH CHMMETPHH TOTIEPEYHOTO CCUCHHMS
3JIEMEHTa — TOJIBKO IO BBICOTE ceueHWs. HampspkeHus B mpenenax MalblX Y9acTKOB NPHHUMAIOT
PaBHOMEPHO pacIpeesIeHHBIME (yCPETHEHHBIMH).



6.2.23 [Ipu pacyere 3J1€MEHTOB C UCIIOJIB30BaHUEM JIe()OPMALIMOHHON MOJIENY [TPUHUMAIOT:

- 3HaYEeHUs] COKUMAIOIIEH NPOJOIBHON CHIIBI, @ TAKXKE COKMMAIOIIUX HANpPsDKEHUH U aedopMaruii
YKOpOUeHHsI OETOHA U apMaTypbl — CO 3HAKOM «MHUHYC»;

- 3HAUEHMs PACTATHBAIOIICH NPOJOIBHONW CHIIBI, a TaKKe PACTATUBAIOUIMX HANpPsDKEHUH W
nedopmanuii y;uimHeHUs! 0€TOHA M apMaTypbl — CO 3HAKOM «ILTIOCH.

3HaKM KOOPIHMHAT EHTPOB TSDKECTH apMaTypHBIX CTEpP)KHEHW M BBIJEJICHHBIX YYacTKOB OETOHa, a
TaKKe TOYKHU MPWIOKEHHUS MPOIOIBHOW CHIIBI MPUHUMAIOT B COOTBETCTBUH C Ha3HAYEHHOH CHCTEMOM
koopauHat XOY. B ofmem ciydae Hadano KOOpAWHAT 3TOH cucTeMbl (Touka O Ha pHUCYHKE 6.7)
pacroiararoT B IPOU3BOJILHOM MECTE B IIPE/ENax MONEPEYHOTO CCUCHHUS TIEMEHTA.

Pucynok 6.7 — PacdeTHas cxeMa HOPMaJIbBHOTO CEYCHHUS JKEJIe300€TOHHOTO JIeMEHTa

6.2.24 Tlpu pacueTe HOPMANBHBIX CEUYCHHUN IO TPOYHOCTH (PUCYHOK 6.7) B 00mEeM ciydae

UCTIONB3YIOT:
YpaBHCHHA PABHOBECHUA BHCIIHUX CUJI U BHYTPCHHUX YCI/IJ'II/Iﬁ B HOPMAJIBHOM CCYCHHUU DJICMCHTA:
M, = Zo-bi ALy +zo-sj ALy (6.36)
i j
My = Zgbi A)izbyi + Zasj &jzsyj ; (637)
! J
N =2 0uA+ 2 04A; (6.38)
! J
YpaBHEHUSI, OTIPEIISIISAIONTINE paclpeeiicHie qeopMaIliii Mo CEYSHUIO JICMEHTA!
1 1
&i = & +I’_ iy +r_zbyi ; (6.39)

X y
1 1
=6 +—Ly+—2L
rx y
3aBHCHMOCTH, CBA3bIBAIOIINE HAMPSKEHHS U OTHOCUTEBHBIE e(opMalyu OETOHA U apMaTyphbL:
Oy = EyVii&i } (6.41)

oy =E4v4éy; (6.42)

sj Vsj s

(6.40)

syj !

B ypaBHeHusx (6.36)—(6.42):
M, M, — wsrubarolmue MOMEHTHl OT BHECIIHEH HAarpy3Kd OTHOCHTENIBHO BBIODaHHBIX H



pacrosjaraeMbIX B Ipejeiiax IMONepeYHOro Ce4YeHHs AJIEMEHTa KOOPAWHATHBIX Oceil (COOTBETCTBEHHO
neiictByromux B wiockocTsix XOZ n YOZ wiu napajuielibHO UM), OIpeaeiseMbIe 10 POpMyJiam:
M, = Myq + Ney, (6.43)
M, =My + Ney, (6.44)
rae Myg, Myg — m3rubaroryre MOMEHTHI B COOTBETCTBYIOIIUX ITUIOCKOCTSIX OT BHEINHEH HArpy3KH,
ofpe/essieMbIe U3 CTATHYECKOTO PacieTa KOHCTPYKIIUH;
N — mpozosibHas cujia OT BHEIIHEH HArpy3KH;
€y, €&y — PACCTOSIHUS OT TOUKH MPHIOKEHUsI CHITbl N 10 COOTBETCTBYIOIINX BHIOPAHHBIX OCEIf;
Abviy Zom, Zpyis Opi — TUIONIA/b, KOOPIHHATHI IIEHTPA TSHKECTHU I-r0 ydacTka 6ETOHA M HAMPsDKEHUE Ha
YPOBHE €ro IEHTPa TSHKECTH;
Asiy Zyis Zsyiy Osj — TUIOMIAIb, KOOPAUHATHI IEHTPA TSHKECTH |-T'O CTEPIKHS apMaTyphl M HANPSHKEHUE
B HEM;
€y — OTHOCHTENbHAs MedopManus BOJIOKHA, PACTIONOKEHHOTO Ha MepecedeHNN BEIOPAHHBIX OCEH

(8 Touke O);
1 1 .
—, — — KpHMBH3HA TPOJIOILHONW OCH B PACCMATPUBAEMOM MOIEPEYHOM CEYEHHH DJIEMEHTA B
ror

x oy
TUTOCKOCTSIX JCWCTBUS H3TUOAIONIIX MOMEHTOB M, u M,

E,, — HavanpHBIN MOTyTTb YIPYTOCTH OETOHA;

Ej — MOIyib yIpyrocTH j-ro CTEpIKHS apMaTyphbL;

Vpi — KO3 HUIHEHT ypyrocTy 6eToHa i-ro y4acTKa;

Vsj — KO3 (HUIMEHT YIPYTOCTH j-TO CTEPIKHS apMaTyphL.

KoaddunumeHTsl Vpj U Vsj IPUHUMAOT MO COOTBETCTBYIOIIMM JHarpaMMaM COCTOSIHUS OETOHa H
apMmarypsbl, ykazaHisiM B 5.1.17, 5.2.11.

3HaueHNs KOI(OHUIMEHTOB Vyj U Vsj ONMPEAESIOT KaK COOTHOLICHWE 3HAUYCHWH HANpsDKEHHH H
nedopmanmii A paccMaTpHBaeMbIX TOYEK COOTBETCTBYIOIIMX JHMArpaMM COCTOSIHUSI OeToHa |
apMaTyphbl, IPUHATBIX B pacuere, JCIICHHOe Ha MOIYJNb yNpyroctd OeroHa Ep m apMatypsl Eg (pu
IBYXJIMHEHHOW TUarpaMMe COCTOSIHUS OSTOHa — Ha TPHBEICHHBIA MOIYNb nedopManui Ey req). [Ipu
9TOM HCTONB3YIOT 3aBUCHMOCTH «Hampsokeane — aedopmarsy (5.4)—(5.8), (5.12) u (5.13) na
paccMaTpHBaeMBIX Y4acTKaxX JHarpaMM.

Oni .
Vy =——; (6.45)
Ey i
v, =23 (6.46)
i Esjgsj . .

6.2.25 Pacuer HOpMaJIbHBIX CEYEHHH KeIe300€TOHHBIX JIEMEHTOB II0 MPOYHOCTH MPOU3BOMAT M3
YCIIOBUH

|gb,max| < gb,ult ; (647)
gs,max < gs,ult ’ (648)
TNIe €ymax — OTHOCHTENBHas Aedopmarius Hambolee C)KaToro BOJOKHA OETOHAa B HOPMAalIbHOM

CEYEHMH JIEMEHTA OT JEHCTBYSI BHEILIHEN HArpy3Ku;
€smax — OTHOCHTEJbHAs JeopManusi Hanbosiee pacTIHYTOTO CTEpPXKHS apMaTypbl B HOPMaJIbHOM
CEYEHMH JIEMEHTA OT JEUCTBYSI BHEILIHEN HArpy3Ku;

€pult — TIPENIENbHOE 3HAUYEHUE OTHOCUTENFHON MedopMannu OeToHa MpH CKATHH, TPUHUMAEMOE
COTJIaCHO yKazaHusM 6.2.31;
€s,lt — TPE/IENbHOE 3HAaYeHHE OTHOCUTENbHON Jle(OopMaliy yIUIMHEHUS apMaTyphbl, IPUHUMAEMOE

COTJIaCHO yKazaHusMm 6.2.31.

6.2.26 [lns xene300€TOHHBIX DJIEMEHTOB, Ha KOTOpBIE JEHCTBYIOT M3rHOAIOIIEe MOMEHTHI JBYX
HaNpaBJCHUI M MpojoibHAs cuia (pucyHok 6.7), nedopmanuu OCTOHA €pmax U APMATYPBI Esmax B
HOPMaJIbHOM CEYCHUH MPOU3BOJILHOM (OPMBI ONPENENSIOT U3 PEIICHNsI CUCTEMbI ypaBHeHHUH (6.49)—
(6.51) ¢ uconms3oBanueM ypaBuenuit (6.39) u (6.40):

M, =D, i +D, £+ Dié&y; (6.49)
I, ry
1 1 .

My =D, r—+ D,, r—-‘r D&y (6.50)

X y



N = D13r1+ D,, ri+ Dyt ; (6.51)
x y

XKectkocrubie xapakrepuctuku Djj (i, j = 1, 2, 3) B ypaBHenusx (6.49)—(6.51) ompeznensior mo
dhopmynam:

D, = Z A, Zlfxi BV + z AsJZ ESJVSJ ’ (6.52)

i ]
D,, = z A\)izbzyi EpVyi + z A Z; i EsVs o (6.53)

i ]
D, = Z 'A\)iszizbyi EpVyi + ZJ: A%JZ iZs ESJVSJ ' (6.54)
Dy, = Z ALy EyVy + Zl: A&JZ ESIVSI ' (6.55)
D, = z AZy BV + Z AZoEgVy s (6.56)

33 Z'AHE Vbl +2&J Sj Sj ! (657)

O6o3HaueHus B popmynax cM. 6.2.24.

6.2.27 [ns xene300eTOHHBIX 3JIEMEHTOB, Ha KOTOPBIE EHCTBYIOT TOJBKO M3THOAIONIIe MOMEHTHI
JIBYX HarpasieHuit M, u M, (kocoi u3rud), B ypasaenuu (6.51) npuaumator N = 0.

6.2.28 Jlns BHEUGHTPEHHO CXKaTbIX B IUIOCKOCTH CHMMETPHUM MOINEPEYHOrO  CeUeHHMs
JKEJIe300€TOHHBIX 3JICMEHTOB U PACIIONOXKEHHS OCH X B ATOH TIOCKOCTH M, = 0 1 D1y = Dyy = Dy3 = 0.
B sToM cityyae ypaBHEHHUs paBHOBECHS HMEFOT BH:

M, =Dy~ +D.é,; (6.58)
rX

N=D,1+Dz,. (6.59)
I,

X
6.2.29 [Ins wm3rumbaeMbIX B IUIOCKOCTH CHMMETPHH TIONEPEYHOTO CEUCHUS KeIe300€TOHHBIX
2JIeMEHTOB U pacnojoxkeHus ocu X B 310 miockoctd N = 0, My = 0, Dy, = Dy, = Dy = 0. B atom
cllyyae ypaBHEHHUsS] paBHOBECHUS UMEIOT BHI:

M, =Dy~ Dys,; (6.60)
rX
1
0-D, L +D,s,. (6.61)
I

X

6.2.30 Pacyer no mpoOYHOCTH HOPMAJIBHBIX CEUEHHI BHEIIGHTPEHHO CXKATBIX OCTOHHBIX 3JIEMEHTOB,
yKkazaHHbIX B 4.1.2a, nmpousBoasaT u3 ycnosus (6.47) cornacHo ykazanusm 6.2.25—6.2.29, npuHumas B
(dopmynax 6.2.26 ans onpenenenus Dj; mommanp apmarypsl Ag = 0.

IIJ'IH I/ISFI/I6aeMBIX N BHCHCHTPECHHO CHXKATBIX OETOHHBIX OJICMCHTOB, B KOTOPBLIX HC OOITYCKAIOTCsA
TPEIIMHBI, PacyeT MPOM3BOJIAT C YYETOM pPadOTHI PAacTIHYTOro OETOHA B IIONEPEYHOM CEYCHUH
JJIEMEHTA U3 YCIIOBHS

gbt,max < gbt,ult 1 (662)

TJI€ Eptmax — OTHOCHTEJBHAS AedopMalis HanboJee pacTIHyTOr0 BOJIOKHA OETOHAa B HOPMaJIbHOM
CCUCHMH DJIEMEHTA OT JICHCTBUS BHEITHEW HAarpy3KH, ompeiesiemMast cornacHo 6.2.26—6.2.29;

€ptut — TIPEAETbHOE 3HAYCHWE OTHOCUTENBHOW JedopManuy OETOHAa TPH PACTSKEHUH,
MIPUHAMAEMOE COTIIACHO yKa3aHusM 6.2.31.

6.2.31 IlpenenpHble 3HAUYCHUS] OTHOCHTEIBHBIX AeopManuii OETOHA &y it (Eptyr) TPHHAMAIOT HPH
JBY3HAUHOH 3miope aedopmaruii (ckaTne M pacTshKEHHE) B IONEPETHOM CCUCHHM OETOHa 3JIeMEHTa
(3rn0, BHELGHTPEHHOE CKaThe WM PACcTSHKEHHE ¢ OONBIIMMH 3KCHEHTPUCHTETaMH) PABHBIMH Epp
(ebt2)-

IIpn BHEUEHTPEHHOM CXKAaTHM WIIM PACTSHKCHUHM 3JEMEHTOB M PACIPEACICHHH B ITOTIEPEYHOM
CeucHNH OETOHA JIeMEHTa JiepopManuii TOJIBKO OJHOTO 3HAaKa MPEZCIbHBIC 3HAUCHNSI OTHOCHTEIBHBIX
nedopmarnmit 6eToHa &y it (Eptuit) OTIPEMEISIOT B 3aBHCHMOCTH OT COOTHOIICHHS nedopmariuii GeToHa
Ha TIPOTHBOIIOJIOKHBIX TPAaHSIX CCUCHHS dJIEMEHTA €1 U €; (|g7| 2 |e1]) mo hopmymnam:

&
Eput = €n2 _(gbz gbo) gl ; (6.63)

2



g
) _(gbtz ~Ehto )g_l ; (6.64)
2

TI€ €ho, Eptos Eb2y Eptz — ACHOPMAIIMOHHBIEC MAPAMETPhI PACUETHBIX AMArPAMM COCTOSIHHS OeTOHA
(5.1.12,5.1.18, 5.1.20).

[IpenenpHOE 3HAUEHNE OTHOCHTENBHOM JAe(OpMaItiy apMaTypHl € IPUHUMAIOT paBHBIM 0,025.
Pacuer 1o npo4HOCTH KeJie300€ TOHHBIX 3JIEMEHTOB NPH JIeHCTBUYU MONMEPEYHbIX CHJI
Obwue nonodcenus

6.2.32 Pacuer mo mpPOYHOCTH KeNe300eTOHHBIX DJIEMEHTOB NpU JCHCTBHHM MOMEPEYHBIX CHII
MIPOU3BOJIAT HA OCHOBE MOJEIIN HAKIOHHBIX CEYEHUH.

[Ipu pacuere Mo MOAENV HAKJIOHHBIX CEUYCHHUN HODKHBI OBITh 00ECIIEYEeHBI TPOYHOCTD AIEMEHTA T10
10JIOCE MEXy HAKJIOHHBIMM CEUEHUSIMU U 10 HAKJIOHHOMY CEUEHHIO Ha JEHCTBUE NONEPEUHbIX CUJI, a
TaK)X€ IPOYHOCTh 110 HAKJIOHHOMY CEYEHMIO Ha JEHCTBUE MOMEHTA.

[IpoyHOCTh 1O HAKJIOHHON IOJIOCE XapaKTepHU3yeTcs MaKCUMalIbHBIM 3HAau€HHEM IONEpEedHOI
CHJIBI, KOTOPO€ MOXKET OBITh BOCHPUHATO HAKJIOHHOW IOJIOCOM, HAXOJSAIICHCsS IO BO3JECHCTBHEM
CKMMAIOIIMX YCUIMHM BAONb TOJOCHl M PACTATMBAIOIIMX YCHIMH OT IIONEPEeYyHON apMaryphl,
nepeceKaroleil HaKIoOHHYI0 1ojyiocy. [Ipu 3TOM IPOYHOCTH OETOHA ONPEAENAIOT MO CONMPOTHUBIICHHUIO
0OeToHa OCEBOMY CHXKATHIO C YYETOM BIMSHUS CIOXXHOT'O HANpPSHKEHHOTO COCTOSHHS B HAaKJIOHHOM
oJIOCE.

PacueT no HaKJIOHHOMY CEYEHHIO Ha IEUCTBUE MOMEPEUHBIX CUJI MPOU3BOAAT HA OCHOBE YPaBHEHUS
PAaBHOBECHS] BHEUIHMX M BHYTPEHHHX IONEPEYHBIX CHJI, NEHUCTBYIOIIMX B HAKJIOHHOM CEYEHUHU C
JUIMHOM TMpPOEKLUHU ¢ Ha MPOJOJBHYIO OCh 3JeMEeHTa. BHyTpeHHHE MomepeyHble CUIbl BKIIIOYAIOT
MOTIEPEYHYI0 CHIIY, BOCHPHHIMAaeMyl0 OETOHOM B HAKIOHHOM CEYEHHH, U IIONEPEeYHYI0 CHITY,
BOCIIPUHMMAEMYI0 II€PECEKAIOUICHl HAKJIOHHOE Ce4YeHHe IolepedHol apmarypoil. Ilpu s3TOoM
MOTIEpPEeYHbIE CHJIBI, BOCIPHHHMAaeMble OETOHOM ¥ IIONEePEYHOW apMaTypoi, ONPEeAessIoT II0
COTIPOTHUBJICHUSIM O€TOHAa M MOINEpPEeYHON apMaTyphl PAcCTSDKEHHIO C Y4eTOM MAJHHBI MPOEKIUH C
HAaKJIOHHOT'O CEYEHHS.

Pacyer 1mo HaKIOHHOMY CEYEHHIO Ha [EHCTBHE MOMEHTa IPOM3BOAAT Ha OCHOBE YpaBHEHHS
paBHOBECHs] MOMEHTOB OT BHEIIHUX M BHYTPEHHUX CHWJI, NIEHCTBYIOIIMX B HAKIOHHOM CEYEHUHU C
JUIMHOW TIPOEKLUH ¢ Ha IPOJOJBHYIO OCh JJIeMEHTAa. MOMEHTHI OT BHYTPEHHHUX CHUJI BKJIIOYAIOT
MOMEHT, BOCIIPUHUMAEMBIH NepeceKarolie HakJIOHHOE CeYeHUe IPOI0JIbHON PacTIHYTOW apMaTypoi,
Y MOMEHT, BOCIIPUHUMAEMbII MEpeCceKarolle HAKIOHHOE CEeUYeHUe NonepeyHon apmarypoi. [lpu stom
MOMEHTBI, BOCIPUHUMAaeMble MPOAOJBHOM M TONEPEYHOM apMarypod, ONpelNesitoT 1o
CONPOTHUBJICHUSIM MPOJOJIBHOM U MONEPEYHON apMaTypbl PacTSLDKEHHUIO C YUETOM JJIMHBI MPOEKLUH C
HAKJIOHHOT'O CEYEHHS.

Pacuem orcenezobemonnvix snemenmos no nonoce MeDiC@y HAKJIOHHbIMU CceYeHUAMU

6.2.33 Pacuer wu3rubaeMbIx IKeNE300€TOHHBIX JIIEMEHTOB M0 OETOHHOH MOJOCe MEXIy
HaKJIOHHBIMH CEYEHUSIMH TIPOU3BOJIST U3 YCIIOBUS
Q < Pp1 Rb b ho, (665)
rae Q — nonepeyHast cuia B HOpMaJbHOM CEYCHUH DJIEMEHTA;
(Pp1 — K03 PuUIHEeHT, TpHHUMaeMBbli paBHbIM 0,3.

Pacuem oicene30b6emonnvix s1emenmos no HaKIOHHbIM CEYEHUAM HA Oelcmaue nonepe4dHsvlx Cul

6.2.34 Pacuer m3rmbaeMbpIX DIIEMEHTOB 0 HAKJIOHHOMY CEYCHUIO (PHCYHOK 6.8) MpPOHM3BOIAT U3

YCITOBHS
Q < Qb + st: (6-66)

rae Q — momepevHasi cuiia B HAKJIOHHOM CEYCHUH C JJTHHOW MPOEKIMU ¢ Ha MPOJOJIBHYIO OCh
JJIeMEHTa, OIpenenseMas OT BCEX BHENIHMX CHJI, pPACIOJNIOKEHHBIX MO OIHY CTOPOHY OT
paccMaTprUBaeMOro HAKIOHHOTO CEUSHHS;, NPH 3TOM YYHTHIBAIOT HambOollee OMacHOe 3arpyXeHHne B
npeenax HaKIIOHHOTO CEeUeHHS;

Qp — momepeyHas cuia, BOCIPHHUMaeMasi 0ETOHOM B HAKJIOHHOM CEUCHHU;

Qqw — TomepeyHas cuia, BOCIIPHHAMAaeMas TIONIEPEYHON apMaTypol B HAKIIOHHOM CCUCHHH.

[Monepeunyto cuiy Qp onpenenstor o Gopmye



R,.bh

Q= £t h | (6.67)
HO puHUMAIOT He 6oiee 2,5 Ry b hy u He menee 0,5 Ry b hy;
(Pp2 — KOIQPUIMEHT, TPUHUMAEMBIH paBHBIM 1,5.
Yennne Qg A7 HONIEpeyHOit apMaTypbl, HOPMAJIBHOW K MPOJIOIBHONW OCH 3JIEMEHTa, OTPENEIISTIOT

1o opmyie

Qsw = @sw s C, (6.68)
TIe Qs — KOG GHULNEHT, TpUHUMaeMblii paBHbIM 0,75;
Qsw— YCWJINE B TIONIEPEYHOI apMaType Ha €AWHUILY JUTHHBI DJIEMEHTa

q,, = % . (6.69)
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Pucynok 6.8 — Cxema ycuinii Ipu pacuere >keJie300€TOHHBIX 3JIEMEHTOB 10 HAKIIOHHOMY
CEUYCHHIO Ha JIeHCTBUE NONEPEYHBIX CHIT

Pacuer mpousBomsAT I psna pacloNOKEHHBIX IO UIMHE 3JIEMEHTAa HAKJIOHHBIX CEYEeHHH IpH
Hanbosee OMacHOW JUIMHE MPOEKIMH HaKJIOHHOTO cedeHus c. [Ipu stom amuHy ¢ B dopmyne (6.68)
npuHUMaroT He Goee 2,0 hg.

HOHyCKaeTCﬂ MPOU3BOANUTL PACUYCT HAKIIOHHBIX CC‘IeHHﬁ, HE paccMaTpuBasd HAKJIOHHBIC CCUCHHUA
IIPYU OIIPEJIETICHUHN NIONIEPEYHOM CUIIbI OT BHEIIHEN Harpy3Ku, U3 yCIOBUS

Ql < le + QSW,11 (670)

rac Ql — MonepeyHad Cujia B HOpMaJIbHOM CEUCHUU OT BHEIIIHEH HarpysKu;
Qo1 = 0,5 Ry b hy; (6.71)
Qsw.1 = Gsw Do (6.72)

ITpu pacmosnoXeHnr HOPMAJIBHOTO CEUSHHMSI, B KOTOPOM YUHTBIBAIOT MOMNEepeuHyo cuity Qg, BOIM3H
OTIOPBI HA PaccTOSHUM a MeHee 2,5hy pacueT u3 ycnosus (6.70) Ipou3BoaAT, yMHOXas 3HaYeHHS Qpi,

omnpenensieMsie o Gopmyne (6.71), Ha KodhPULIMEHT, pPaBHBIN , HO IpUHUMAIOT 3HaueHue Qp

0
He 6omee 2,5 Ry b h.

IIpy pacnonoxeHMH HOPMAaJbHOTO CEYEHHs, B KOTOPOM YYHTBIBAIOT HOIepeuHylo cuiy Q; Ha
paccrosaun a MeHee hy pacder w3 ycmoBust (6.70) TPOM3BOAAT, YMHOXas 3HaueHHEe Qg
ompenensieMoe 1o Gopmyie (6.72), Ha KoahduImeHT, pasHbiii a/hy.

[Monepeunyto apMaTypy YUUTHIBAIOT B pacdeTe, €Cu COOII0IAeTCs yCIOBUE

Qsw = 0,25 Ryt b.

MO0KHO y4uTBIBaTh IONIEPEUHYIO apMaTypy U IPU HEBBIIIOJHEHUU 3TOIO YCIOBHUS, €CIU B YCIOBUU

(6.66) npuHUMATH

Qb = 4%2h02qsw / C.
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[ar momepedHoON apMaTypsl, yUYUTHIBAEMOH B pacdere, h—W JOJDKEH OBITh HE OOJbIe 3HAYECHUS

0
Swmax _ Ry

[Tpu oTCYTCTBUM TONEPEYHOH apMaTypbl WM HapyIIEHWH YKa3aHHBIX BBIIIE TPEOOBaHUI pacyer
MPOM3BOAT U3 ycnoBuid (6.66) iy (6.70), mpunumMas yeusns Qgy min Qgy 1 paBHBIMU HYJTIO.

[Tonepeunas apmarypa JOJDKHa OTBeYaTh KOHCTPYKTHBHBIM TPeOOBaHMSM, MPUBEICHHBIM B 8.3.9-
8.3.17.

Pacuem oicenez00emonnvix 1eMeHmos no HAKIOHHbIM CEYCHUIM HA 0elCmEue MOMEHMOos

6.2.35 Pacyer xene300€TOHHBIX 3JIEMEHTOB IO HAKIOHHBIM CEYEHHMSM Ha JCHCTBHE MOMEHTOB

(pucyHok 6.9) MPOM3BOAAT U3 YCIOBH
M < M + Mgy, (6.73)

rae M — MOMEHT B HaKJIOHHOM CEYCHHH C JUIMHOHN MPOCKIMHU ¢ Ha MPOJOJIbHYIO OCh 3JIEMCHTa,
OTIpeNesIEMBIl OT BCEX BHEIIHMX CWJI, PACIOJIOKCHHBIX IO OJHY CTOPOHY OT PaccMaTpHUBaeMOTO
HAKJIOHHOTO CEYEeHHs, OTHOCHTEIbHO KOHIIA HAKJIOHHOrO ceueHHs (Touka O), MPOTHBOIOJIONKHOTO
KOHILy, Y KOTOPOTO paclioyiaraeTcsi mpoBepsieMast IpoI0JIbHas apMaTypa, UCTIBITHIBAIOIIAS PacTsKeHNE
OT MOMEHTa B HAaKJIOHHOM CEYCHHUH; IIPU ATOM YUYHTHIBAIOT HauOoJIee OMacHOEe 3arpyKeHHe B Ipejienax
HaKJIOHHOT'O CEYEHHS;

M; — MOMeHT, BOCIIpHHUMAaeMBbIi IPOIOJILHON apMaTypoii, repeceKaromieil HakJIOHHOE CeueHHE,
OTHOCHTENBHO MTPOTHBOIMOJIOKHOTO KOHIIA HAKIIOHHOTO ceueHus (Touka O);

Mgy — MOMEHT, BOCIPHHUMAEMBIi MONIEPEYHON apMaTypoi, IepeceKarolieil HaKIIOHHOE CEUeHHE,
OTHOCHTEJBEHO MPOTHBOIIOJIOKHOTO KOHIIA HAKIIOHHOTO cedeHus (Touka O).
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Pucynok 6.9 — Cxema ycuIiii Ipu pacuere ’KeJIe300eTOHHBIX AJIEMEHTOB 110 HAKJIOHHOMY
CEYCHMIO Ha JCIICTBUE MOMEHTOB

Mowment M onpeenstor o Ghopmyiie
M;s = N; z, (6.74)
rne Ny — ycunne B MpoAoNIbHOM pacTAHYTOH apMarype, IpHHUMaeMoe paBHBIM: RiA, a B 30HE
aHKepOBKU — ormpezesseMoe cornacto 8.3.18-8.3.25;

Zs — IUICYO BHYTPEHHEH Maphl CHIT; IoMycKaeTcs nmpuHuMarth Zs = 0,9 hg.

MowmeHT Mg, U1 HonepeyHoit apMaTypbl, HOPMAJIBHON K IPOIOJIBLHOM OCH JIEMEHTA, ONPEIEISIOT
1o gopmyie

Msw = 0,5 Qqw C, (6.75)

rae Qsy — ycuiue B ONEepevHOi apMaType, IPHHAMAEMOE PaBHBIM (g C;

Jsw — OTIpEIEISIIOT 1o opmyrte (6.69), a ¢ mpurnMaroT B mpeaenax ot 1,0 hy mo 2,0 hg.

Pacuer mpou3BOIAT IS HAKJIOHHBIX CEUCHMH, pPACIOJIOKEHHBIX IO JJIMHE JJIEMEHTa Ha €ro
KOHIIEBBIX YYacTKax W B MecTax oOpbIBa NPOJOJNBHON apMaTyphl, NMpH HauOoJiee OMacHOW JUIMHE
MPOEKLIMH HAKIIOHHOTO CEYEHHsI ¢, IPUHUMAaeMOH B yKa3aHHBIX BBILIE Ipejesiax.

JlonmyckaeTrcsi IpOU3BOJUTh PAacueT HAKIOHHBIX CEYEHH, IpUHUMas B ycioBUH (6.73) MoMeHT M B
HAKJIOHHOM CEYCHHH MPH JUTHHE MPOSKIMU ¢ Ha MPOIONBHYIO OCh 3JeMeHTa paBHbIM 2,0h;, a MOMEHT
Mgw — paBrbiM 0,501 .

ITpn OTCYTCTBHM TIONEPEYHONW apMaTyphl pacdeT HAKJIOHHBIX CEUYCHHWH MPOM3BOIAT M3 YCIIOBHSA



(6.73), mpuHUMass MOMEHT M B HAKJIOHHOM CEYEHUHU NpHU JJIMHE NPOEKIUU ¢ Ha NMPOJOJIbHYIO OCh
anemenTa paBHbIM 2,0 hg, a MOMEHT M, — paBHBIM HYIIIO.

Pacuer 1o npo4YHOCTH KeJIe300e TOHHBIX 3JIEMEHTOB NPH IeHCTBHU KPYTSIIHX MOMEHTOB
Obwue nonosicenus

6.2.36 Pacuer mo mpOYHOCTH KeNe300eTOHHBIX AIIEMEHTOB Ha JCHCTBHE KPYTSIIIUX MOMEHTOB
MPOMU3BOAT HA OCHOBE MOJIENHN MPOCTPAHCTBEHHBIX CEIECHHUM.

ITpn pacuere Mo MOJETH MPOCTPAHCTBEHHBIX CEUEHHH PacCMaTPHBAIOT CEUYEHHs, 00pa30BaHHBIC
HAKJIIOHHBIMH OTPE3KaMH MPSAMBIX, CIEAYIOUIMMH II0 TPEM pacTAHyTbIM TpaHsIM »3JIE€MEHTa, WU
3aMBIKAIOIIMM OTPE3KOM IIPSIMOM 110 YETBEPTOM C)KAaTOM I'PAHU AJIEMEHTA.

Pacuer ene300eTOHHBIX AIIEMEHTOB Ha JICHCTBUE KPYTSIIMX MOMEHTOB ITPOU3BOAAT 110 TPOYHOCTH
3JeMEHTa MEXy IPOCTPAHCTBEHHBIMH CEYEHUSIMU U TI0 TIPOYHOCTH IPOCTPAHCTBEHHBIX CEUEHUII.

[TpouHOCTH 1O GETOHY MEXIy IPOCTPAHCTBEHHBIMH CEYEHUSIMU XapaKTEepU3yeTCsl MaKCUMallbHBIM
3HaYE€HHEM KPYTSIIEr0 MOMEHTa, ONpeNeNisieMbIM II0 CONPOTHBICHHIO OETOHA OCEBOMY CHXKATHIO C
YYETOM HalpspKEHHOTO COCTOSIHUSI B OETOHE MEK/Ty MPOCTPAHCTBEHHBIMHU CEUCHHSAMHU.

Pacuer 1mo mpoCTpPaHCTBEHHBIM CEYEHHSM IPOM3BOIAT HAa OCHOBE ypaBHEHHMH PaBHOBECHS BCEX
BHYTPEHHUX M BHEUIHHX CHJ OTHOCHTEIBHO OCH, pAacIlOJO0)XEHHOM B IEHTpPE CXKaTOW 30HBI
MPOCTPAaHCTBEHHOTO CEYCHUS JJIEMEHTa. BHyTpeHHIE MOMEHTHI BKJIFOYAIOT MOMEHT, BOCTIPUHIMAEMBbIH
apMaTypoi, CIeIylolled BAOJAb OCH 3JEMEHTA, U apMaTypoil, CIEAYIOLIEH MONEPEK OCU 3JIEMEHTA,
[EpECEKAIOIE  MPOCTPAHCTBEHHOE  CEUEHHWE M pACHOJOKEHHOM B pacTSIHyTOM  30HE
MIPOCTPAHCTBEHHOTO CEUEHHs M y PACTSIHYTOH TpaHM 3JIEMEHTa, MPOTHUBOIOIOXKHOW CXKAaTOM 30HE
MIPOCTPAHCTBEHHOTO ceueHud. [Ipu 3TOM ycunus, BOCIpPUHHMMAEMble apMmaTypoil, ONpeaesstoT
COOTBETCTBEHHO IO PACUCTHBIM 3HAYCHUAM COIIPOTUBJICHUA PACTIXKCHUIO HpOI[OJ'II:HOﬁ u Honepeqﬁoﬁ
apMaTypsl.

IIpu pacuere paccMaTpHUBaIOT BCE MOJOXKEHUS NMPOCTPAHCTBEHHOIO CEUEHHs], NPUHUMAs CHKATYIO
30HY MPOCTPAHCTBEHHOTO CEUCHNUS Y HI)KHEH, OOKOBOW M BEpXHEH rpaHel dieMeHTa.

Pacuer Ha coBMECTHOE [CHCTBHE KpPYTAIIMX M HM3THOAIOIIMX MOMEHTOB, a TaKXe KpPYTAIINX
MOMEHTOB U TIOTIEPEYHBIX CHJI TIPOM3BOIAT HCXOAS W3 YPAaBHEHWH B3aWMOAEHCTBHS MEXKIY
COOTBETCTBYIOIIMMH CHJIOBBIMH (pakTOpamu.

Pacuem na oelicmeue kpymsawezo momenma

6.2.37 Pacyer mo mpOYHOCTH DJIEMEHTAa MEXKIY NMPOCTPAHCTBEHHBIMU CEYECHHSMHU IMPOHU3BOMSAT U3
yCIIOBUS
T<0,1Ryb’h, (6.76)
rae 7 — KpyTAmuid MOMEHT OT BHEIIHUX HArpy30K B HOPMAJIBHOM CEUEHHH JJIEMEHTA;
b 1 h — cooTBeTCcTBEHHO MEHBIIHI U GONBIINIA pa3MEpPhI TTOMEPEUHOTO CEUCHHUS IIEMEHTA.
6.2.38 PacueT o Mpo4YHOCTH NPOCTPAHCTBEHHBIX CEUCHUH MTPOM3BOAAT U3 yCII0BUs (pUCYHOK 6.10)
T<Tew+ T, (6.77)
rae 7 — KpyTsIuil MOMEHT B IPOCTPAHCTBEHHOM CEUEHHH, ONpe/IeNseMbli OT BCeX BHELIHHUX CHJI,
PacIoIOKEHHBIX MO OJJHY CTOPOHY IPOCTPAHCTBEHHOIO CEYEHUS;

Tew — KpyTSAOMH MOMEHT, BOCIPHHHUMAEMbI apMaTypod MpOCTPAHCTBEHHOTO CEYCHHS,
PacIoIOKEHHOH B IONEPEUYHOM 10 OTHOLIEHHUIO K OCH 3JIEMEHTA HANPaBJICHUY;
Ts — KpyTsSmmii MOMEHT, BOCHPHHHMAeMBIH apMaTypoil IIPOCTPaHCTBEHHOTO CEYCHUS,

PACIIONOKEHHOH B TIPOIOIBHOM HAINPABJICHUH.
3HaueHUE COOTHOIICHUS MEXIY YCHINSAMHU B IONEPEYHON M MPOAOIBHON apMaType, yUUTHIBAEMOe
B ycnoBuu (6.77), IpUBEICHO HUXKE.
KpyTsiuii MomeHT Ty, onpenensor no gpopmysie
Tew = 0,9 Ny Z5, (6.78)
a KpyTSIUit MOMEHT Ts — 1o opmyIe

z
T,=09N,2Z,, (6.79)

rie Ngy, — yCHIME B apMaType, PacrlojIOKEHHOH B MOMEPEYHOM HANpaBJIECHUH; I apMaTyphbl,
HOPMaIbHOM K IPOJONBLHOM OcH 31eMeHTa, yeuiue Ngy OIpeensioT o GpopmyJie
Nsw = Osw,1 Cswi (6.80)



a — pacTsiHyTasl apMarypa y HIKHEH rpaHH dJIeMEHTa; O — pacTsSHyTas apMaTypa y O0KOBOH
TpaHHM 3JIEMEHTa
Pucynok 6.10 — Cxemsbl ycmnii B IpOCTPAHCTBEHHBIX CEUCHUSX TIPH pacueTe Ha AeHCTBHE
KpYTSAIIET0 MOMEHTA

Osw,1 — YCHIIHE B 3TOH apMaType Ha €IUHHUILY JUTHHBI 3JIEMEHTa

R
Ry : (6.81)
S,
Agw1 — TIIOIIAb CEYEHHS apMaTyphl, PACMONI0KEHHON B MTONIEPEYHOM HAIPABICHHUN;
Sw — 111ar 3TOM apMaTypshl;
Cow — JAJIMHA MPOEKIUH PACTSIHYTOH CTOPOHBI MPOCTPAHCTBEHHOTO CEYEHHs Ha IPOJONIBHYIO OCh
3JIEMEHTa

qsw;l
w

Csw =0 C, (6.82)



8 — k03 PUIHMEHT, YUUTHIBAIOLIMH COOTHOILIEHHE PA3MEPOB MMONEPEUHOI0 CEUCHHS
o= _4 ; (6.83)
22,+2,
¢ — JJMHA MPOEKIMU CXKATOW CTOPOHBI MPOCTPAHCTBEHHOTO CEYEHUS HA MPOJIOJBHYIO OCh
JIICMEHTAa;
Ns — ycuire B mpoI0bHOM apMaType, pacioioKeHHOH y paccMaTpUBAEMO IPaHH dJIEeMEHTa
Ns = Rs Asy; (6.84)
A1 — MJIOMIAAb CEYSHHUS MPOJOIBHON apMaTyphbl, Pacloj0KEHHOH y paccMaTpHBaeMOil TpaHH
JIIEMEHTA,;
Z, m Z, — JUIMHA CTOPOHBI TOIEPEYHOTO CEUYEHHA y PACCMATPUBAEMOM pAaCTSIHYTOM TpaHH
3JIEMEHTa U UTHHA JPYTOM CTOPOHBI TIOMEPEYHOTO CEUEHHUS DIIEMEHTA.

qsw,lzl

S 1

CooTHoIIeHHE npuHUMAIOT B mpeaenax ot 0,5 go 1,5. B Tom ciydae, ecnu 3HaueHue

qsw,lzl
RA

S

BBIXOAMT 3a YKa3aHHbBIE IPEIENbl, B pacyeTe YYUTHIBAIOT TaKOE KOJIMYECTBO apMaTyphl

. . Osw1Zs
(TIPOIONIBHOM MITH TTOTIEPEYHOM ), IPH KOTOPOM 3HAYEHNE ———— OKa3bIBAETCA B YKA3aHHBIX IPEIEIaXx.

s’ 81
Pacuer TMPOU3BOJAT MJIA psAla NPOCTPAHCTBEHHBIX Ce'leHI/Iﬁ, PAacCIIOJIOKCHHBIX IO JUIMHE 3JIEMCHTA,
npu HanboJiee OIMacHOM JUIMHE TIPOCKIUHU NPOCTPAHCTBEHHOI'O CEYCHUSA C Ha IMNPOAOJIBHYIO OCbhb

aneMenTa. IIpu 3ToM 3HaueHUe ¢ IPUHUMAIOT He Oouee 27, + Z; u He Oonee Z,

Jomyckaercss pacdeT Ha JEWCTBHE KpPYTSIIEr0 MOMEHTa IPOU3BOAWUTh, HE paccMaTpuBas
MIPOCTPAHCTBCHHBIE CEYEHHS IIPH OIpEACICHHH KPYTAIIEr0 MOMEHTa OT BHEIIHEW Harpyskd, U3
YCIIOBUS

Th < Towg + Tsg, (6.85)
rae 71 — KpyTAIMi MOMEHT B HOpMaJIbHOM CEUCHUH JJIEMEHTA;

Tew1 — KPYTAIMHNA MOMEHT, BOCHPUHUMAEMBI apMaTypor, PacloIOKEHHOW Y paccMaTpHUBaeMOM
TpaHM 3JIEMEHTA B [IONIEPEYHOM HAIPABICHNH, U OTIPeAesieMbli 10 (opmyre

Tsw,l = qsw,l 3 Zl ZZ; (686)
Ts1 — KpyTSAmMUHA MOMEHT, BOCIPHHHMAEMBIH IIPOJOJBHON apMaTypoi, pacloJOKEHHOW Y
paccMaTpruBaeMoi TpaHHU IIEMEHTA, U OIpeesieMbIi 1o popmMyIie
TS,l = 0,5 RS As,l Zz. (687)
CooTHolleHHe qsw_lzl MIPUHUMAIOT B YKa3aHHBIX BBIIIE MIpeeiax.

S 1
Pacuer mpou3BOIAT U psAAa HOPMAJbHBIX CEUCHMH, PACIONOKEHHBIX MO IJIHHE JJIEMEHTa, VI
apMarypsbl, pacloJIOKEHHOM y Ka) /10l paccMaTpUBAEMOM T'PaHU dJIEMEHTA.
IMpu neiicTBEUM KPYTAIIMX MOMEHTOB ClEAyeT coONIoJaTh KOHCTPYKTHBHBIE TpeOOBaHUS,
MIPUBEJICHHBIE B pazfene 8.

Pacuem na coemecmnoe oeticmsue Kpymsueco u u32u6a10u4620 MOMEHMOE

6.2.39 Pacyer mo IMpOYHOCTH 3JIEMEHTa MEXIY IPOCTPAHCTBEHHBIMH CEUCHUSIMH ITPOM3BOASAT
coryacHo 6.2.37.

6.2.40 PacueT 1o MpOYHOCTH MPOCTPAHCTBEHHOTO CEYCHHSI IPOU3BOIAT U3 YCIOBUS

M 2
T<T,,J1-| — 1 , (6.88)
M 0

rae T — KpyTsIuii MOMEHT OT BHEIIHEH Harpy3KU B IPOCTPAHCTBEHHOM CEUCHHU;

To — mpenenbHBINH Kpy TSN MOMEHT, BOCTIPHHIMAEMbIH IPOCTPAHCTBEHHBIM CEUCHHEM;

M — wn3rubaroniyii MOMEHT OT BHEITHEH HAarpy3Kd B HOPMaJIEHOM CEYEHHH;

My — npenenpHbIH N3rHOaoMii MOMEHT, BOCIPUHUMAEMBI HOPMAJIbHBIM CEYCHUEM.

ITpn pacuere Ha COBMECTHOE JEHCTBHE KPYTSMIETO M HM3THOAIOIIETO MOMEHTOB PAacCMaTPUBAIOT
MIPOCTPAHCTBEHHOE CEYEHUE C PaACTSIHYTOM apMaTypoil, pacnoJjIO)KEHHOW y TpaHM, pPacTSIHYTOH OT
M3ru0aroIIero MOMEHTA, T.€. Y TPaHH, HOPMAJIbHOW K IUTOCKOCTH JICHCTBUS H3rNOAIOIIEI0 MOMEHTA.

Kpytsammit momeHT 7 OT BHEUIIHEW HArpy3KH ONpEAETSI0T B HOPMAalIbHOM CEUCHHUH,
PacIoyoKeHHOM B CepeauHe IMHBI MPOEKIMH C BAOJH MPOIOIBHOM OcH 3yeMeHTa. B 3tom xe



HOPMaJIbHOM CEUYEHHH OTPEACISIOT U3rH0A0IM MOMEHT M OT BHEIIHEW Harpy3KH.

[IpenenpHbI KpyTSAIMUNA MOMEHT 1j OMpEAeNstoT coraacHo 6.2.38 M MpUHUMAIOT PaBHBIM MPAaBOU
yacTH B ycioBui (6.77) (paBHbIM Ty, + Ts) U151 paccMaTpruBaeMOro NpOCTPAHCTBEHHOTO CEUEHMSI.

[MpenenbHsbiil n3rudaronmii MoMmeHT My onpezensitor coriacHo 6.2.10.

Jlonmyckaercst I ONpeleNieHHs] KPYTSIIMX MOMEHTOB HCIOJb30BaTh ycioBue (6.85). B atom
cirydae KpyTsamuii MoMeHT 7 = Ty 1 m3rudaromuii MOMEHT M OTpenesiioT B HOPMaIbHBIX CEUSHHSX 110
JUIMHE 3JIeMEeHTa. B paccMmarpuBacMOM HOPMAaJIbHOM CEUYEHHM TPEICIbHBIA KPYTSAIIUA MOMEHT
NPHHAMAIOT PaBHBIM TTpaBoit yacTu ycimoBus (6.85) (Tsy1 + Ts1).

[IpenenpHbIil H3rUOarOIIUil MOMEHT M| OIPEAEIISIOT VIS TOTO K€ HOPMAaJIBHOTO CEYeHHs, KaK OBLIO
yKa3aHo BBIIIE.

ITpu coBMECTHOM JEHCTBUM KPYTAIIUX M M3THOAIOIIMX MOMEHTOB CJIEAYET COONIOAATh PacueTHbIC
1 KOHCTPYKTHBHBIE TpeOOBaHU, IIpUBEeHHbIE B 6.2.38 u pa3zeine 8.

Pacuem na coemecmuoe oeticmsue KpymsAiweco Momenma u nonepelmod CUJIbl

6.2.41 Pacuer 1mmo MIPOYHOCTH DJIEMCHTA MCEKAY IMPOCTPAHCTBCHHBIMHU CCUCHUAMU IIPOU3BOIAT U3
ycCiaoBus

Q
T<T,|1-=%], 6.89
9 (6.89)

0

rae T — KpyTSILIHii MOMEHT OT BHELTHEH HAarpy3Kd B HOPMaIbHOM CEUYEHHH;

Ty — npenenbHblid KpyTAIUNA MOMEHT, BOCIPUHUMAEMBIH 2JIEMEHTOM MEXy IIPOCTPaHCTBEHHBIMU
CEUCHMSIMH U IPUHUMAEMBbI PaBHBIM MIPAaBOH YacTH B yciaoBHH (6.76);

Q — momepeyHas cuiia OT BHEIIHEH HArpy3KH B TOM K€ HOPMaJIbHOM CEYEHHH;

Qo — mpezenbHas MonepeyHast Cruila, BOCIpUHUMaeMasi 0ETOHOM MEXIy HaKJIIOHHBIMH CEYEHUSIMU
W TIpUHAMaeMas paBHOH IpaBoi 4acTH B ycloBuu (6.65).

6.2.42 Pacder mo IpPOYHOCTH TMPOCTPAHCTBEHHOTO CEYEHUS MPOM3BOIAT W3 ycioBusa (6.89), B
KOTOPOM IIPHHUMAIOT:

T — KpyTAIIMI MOMEHT OT BHEIIHEN Harpy3Ky B IPOCTPAHCTBEHHOM CEUEHUH;

To — mpenenbHBINH KPyTAMNIl MOMEHT, BOCTIPHHIMAEMbIH IPOCTPAaHCTBEHHBIM CEUEHHEM;

Q — nomnepeyHas cruiia B HAKIIOHHOM CEYEHHHU;

Qo — mpenenpHas nonepeyHas Cuiia, BOCIIPHHUMAaeMasi HAKJIOHHBIM CEYEHUEM.

IIpu pacuere Ha COBMECTHOE JEHCTBUE KPYTSIIEr0O MOMEHTA U MOIEPEYHOM CUIIbI PACCMATPUBAIOT
IIPOCTPAHCTBEHHOE CEYEHHE C PACTAHYTOM apMaTypoi, PpAacCIOJIOKEHHOM y OIHOM u3 TIpaHel,
PacTSHYTOH OT MOTEPEYHON CHIIBI, — T.€. y TPaHH, MapajuIeNbHON IUIOCKOCTH JIEHCTBHS HOIEPEYHOM
CHUTBI.

Kpyrsimmmii  MomeHT 7 OT BHEIIHEH HAarpy3KH OINpENeisioT B HOPMajlbHOM CEUYCHUH,
PacIoJI0KEHHOM B CepelvHEe UTMHBI ¢ BIOJIb IPOJOJIBHONH OCH 3jeMeHTa. B TOM ke HOpMaJlbHOM
CEUCHMH OIIPEJIEISIOT onepeyHyto cmry Q oT BHEIIHEH HAarpy3Ku.

[IpenenbHBI KPyTAMUI MOMEHT T ONMpPEneNsoT coraacHo 6.2.38 W MpUHUMAIOT PaBHBIM IPaBOi
yactu ycioBus (6.77) (paBHbIM Tgy + T;) U1 paccMaTpuBaeMOT0 MPOCTPAHCTBEHHOT'O CEUSHHS.

[Mpepenshyto nomnepeunyto cuiny Qg ompenensror cornacHo 6.2.34 U NPUHUMAIOT PaBHOM MpaBoii
gactu ycnoBus (6.66). [Ipu 3ToM cepenrHy ATUHBI MPOEKIIMM HAKIOHHOTO CEYEHHUs Ha MPOJOJIbHYIO
0Ch 3JIEMEHTA PACIIONaraloT B HOPMAJIbHOM CEUEHHUH, MPOXOSIIEM Yepe3 CepeIuHy JUIMHBI IPOSKIINU
MIPOCTPAHCTBEHHOT'O CEUCHHS Ha MPOJOIBHYIO OCh 3JIEMEHTA.

Jlomyckaercst i1 ONPENCICHUS KPYTAIIMX MOMEHTOB HCIOJIb30BaTh ycioBue (6.85), a mis
orpeJeNieHus] TonepeyHbIx cui — ycioBue (6.70). B asrom ciyuae kpyrsmmii moment 7 = T; u
nonepeunyto cuity Q = Q; OT BHENIHEll HAarpy3KH ONpENeNSIOT B HOPMAaJbHBIX CEYCHUSIX IO JUIMHE
aneMeHTa. B paccMarprBaeMOM HOPMaIbHOM CEYEHUH IPENENbHBIA KPYTSIMA MOMEHT 7o IPUHUMAIOT
paBHBIM TpaBoil yacT ycioBus (6.85) (paBHbIM Ty, 1 + Ts1), @ MpeAeNbHYO NONepedHyto cuny Qg B
TOM K€ HOPMAJILHOM CEYCHHH MPUHUMAIOT PAaBHOW MpaBoi yacTu ycaoBus (6.70) (paBaor Qp 1 + Qsw).

IIpn coBMECTHOM AEHCTBMHM KpPYTAIIMX MOMEHTOB M IIOTIEPEYHBIX CHI CIEIyeT COOII0IaTh
pacdeTHbIe U KOHCTPYKTHBHBIE TpeOOBaHMUS, MpUBEeHHbIE B 6.2.37, 6.2.32—6.2.35 u B paznene 8.

Pacuem oicenezobemonnolx snemenmos Ha Mecmuoe cocamue

6.2.43 Pacuer >Kene300€TOHHBIX JJIEMEHTOB Ha MECTHOE C)KaTtue (CMATHE) HPOW3BOIAT IpU
JICUCTBUM CXKAMAIOIICH CHITBI, IPHIOKEHHON Ha OrpaHMYCHHOW ILIOLIAAN HOPMAIBHO K MOBEPXHOCTH
KeJIe300€TOHHOTO 3eMeHTa. [Ipi 3TOM YYHTBIBAIOT MOBBIIICHHOE COMPOTHBICHHE CKATHIO OCTOHA B
npenenax rpy3oBod Iwomand (IIOM@au CMATHSA) 3a CYET OOBEMHOrO HAMPSDKEHHOTO COCTOSHHS



0eToHa MOJ TPy30BOH ILIOIIAIbIO, 3aBUCAILLEE OT PACHIOJIOKEHHS IPY30BOH IUIOLIAAN HA IOBEPXHOCTH
JJIeMEHTA.

[Tpn HamMuuM KOCBEHHOW apMaTypsl B 30HE MECTHOTO CXATHsl YUYHUTBHIBAIOT JIOIIOJHUTEIBHOE
MOBBILIIEHUE CONPOTHBIICHUS CXKAaTHUIO OETOHa 110/ TI'PY30BOM IUIOHIANbIO 32 CYET COINPOTHUBICHUSA
KOCBEHHOI apMaTyphl.

Pacuer syieMeHTOB Ha MECTHOE C)KaTMe NPH OTCYTCTBUM KOCBEHHOH apMaTrypbl IPOH3BOIAT
cornacHo 6.2.44, a mpy HATMYIUH KOCBEHHOH apMaTyphl — COTJIacHO 6.2.45.

6.2.44 PacueT SIeMEHTOB Ha MECTHOE C)KaTHE MPH OTCYTCTBHH KOCBEHHOW apMaTyphl (PHCYHOK
6.11) mpon3BOAAT U3 YCIOBUSL

N < WRb,Ioc AJJDC 1 (690)

rne N — MecTHas ckuMaromas cujia OT BHEIIHEH Harpys3Ky;

Ap joc — TIIIOIIA/Ib TIPHIIOKEHHS COKUMAIONIEH CHITBI (TIJI0IAAb CMSTHS);

Rp.loc — pacueTHOE CONPOTHBIICHUE OETOHA CKATHIO PU MECTHOM JICHCTBUH CKUMAIOIIEH CHITBI;

vy — ko3 dunueHt, npuHIMaeMslii paBHbIM 1,0 ipu paBHOMepHOM U 0,75 mpH HEpaBHOMEPHOM
pacnpeneneHny MECTHON Harpy3KH MO0 IUIOLa u CMSATHSL.

a

a — BJIIAJIM OT KpaeB JIEMEHTa; 6 — II0 BCEH IMUPUHE JIEMEHTa; 6 — y Kpas (TopIia) JIeMeHTa 110
BCEH ero MUpHHE; 2 — Ha YIJIy JIEMEHTa; 0 — Y OJHOT'0 Kpas JIeMEeHTa; e — BOJIM3H OHOTO Kpas
JJIeMEeHTa
1 — syeMeHT, Ha KOTOPBIH JEUCTBYET MECTHAsI HArpy3Ka; 2 — IUIOMa (b CMATUS Ap joc;
3 — MakcUMaJlbHasl pacueTHas IIoManb Apmax, 4 — LEHTP TSHKECTH IIommaneit Ay joc ¥ Apmax;
5 — MuUHHMMaNIbHast 30Ha APMUPOBAHUS CETKAMH, IPH KOTOPOH KOCBEHHOE apMHUPOBAHHE
YUUTHIBAETCS B pacuere

Pucynok 6.11 — CxeMmsbl U151 pacyeTa 3JIEMEHTOB Ha MECTHOE C)KaTHE TIPH PACTIOJIOKEHUH MECTHOM

Harpy3Ku

3urauenne Ry joc Onpenensror no popmye
Ro.oc = @b Ry, (6.91)
r7ie Op — KoaddunueHT, onpeaensemMslii Mo popmyie



¢, =08 P , (6.92)
Au,loc

HO NIpUHUMAaEMEIii He Oonee 2,5 u He MeHee 1,0.

B dhopmyme (6.92):

Ap max — MaKCHMaJbHas pacueTHas IUIOIMAAb, yCTaHABIUBACMAs TIO CIICAYIOIINM IPaBHIIaM:

LEHTPHI TSHKECTH TUIOINAAEH Ay joc U Ap max COBIIATAOT;

TPaHHUIBI PACYCTHON IUTOMAAN Ap max OTCTOSAT OT KaXIOW CTOPOHBI IIOMAIHN Apjoc HA PACCTOSIHUH,
PaBHOM COOTBETCTBYIOIIEMY pa3Mepy 3THX CTOPOH (pUCYyHOK 6.11).

6.2.45 PacueT 2JIeMEHTOB Ha MECTHOE C)KaThe MPH HATMYUKM KOCBEHHOI apMaTyphl B BU/IE CBAPHBIX
CETOK HpOHSBO}IS{T nu3 yCJ'IOBI/IH

N < l//R‘os,Ioc AJ,IOC 1 (693)

rac Rb5‘|oc — IMPUBCACHHOC C YUCTOM KOCBEHHOI apMaTypbl B 30HC MECTHOT'O CXKATUA PACYHETHOC
COIIPOTUBJICHUEC OeToHa CIKaTHIO, OMIPCALIIIEMOC 110 (1)OpMyJ'[e

Rostoc = Rbitoc + 20sxy Rsxy Hsxy- (6.94)
311eCh Qs 5y — KOIPPUIUEHT, OTIPEISIIIEMBIH 110 (opMyIIe
@vay — A),Ioc.ef ' (695)
A\),Ioc

Ay locef — TIIOMIAIb, 3aKIIOYEHHAs] BHYTPU KOHTYPa CETOK KOCBEHHOTO apMUPOBAHHUS, CUUTAs 110 X
KpallHUM CTEPXHSIM, U IpUHUMaeMas B popmyrie (6.92) He 6omee Apmax;

Rsxy — pacueTHOE CONPOTHBJICHUE PACTSIKEHUIO KOCBEHHON apMaTyphbl;

s xy — KO3 IHUIHEHT KOCBEHHOTO apMHPOBAHUS, OTPEAEIIIeMbIil 1o (hopMyiie

. nAL +n,A L
SXy '
Ab,loc,efs

Ny, Asx, |y — drCITO CTEpXKHEH, TITOMANL CEYEHNS U UTMHA CTEPIKHS CETKU, CUUTAas B OCAX KpaHUX
CTep>KHEH, B HanpaBieHUH X;

ny, Ay, ly — T0 e, B HanpaBieHuy Y;

S — IIar CeTOK KOCBEHHOTO apMHUPOBAHUS.

3HaueHus Ry joc, Abloc, W U N IpuHUMAIOT corsiacHo 6.2.44.

3HaYCHHE MECTHOW CXKUMAIOIIEH CWIBI, BOCIPHHMMAEMOE 3JEMEHTOM C  KOCBEHHBIM
apMupoBaHHeM (TpaBas 4yacTh ycioBus (6.93)), MpuHUMAIOT He 0oJiee YIBOCHHOTO 3HAYCHUS MECTHOM
C)KMMAIONICH CHIIBI, BOCIPUHHUMAEMOTO 3JEMEHTOM 03 KOCBCHHOTO apMHUpOBaHWs (IpaBas 4acTh
ycmowus (6.90)).

KocBenHoe apmupoBaHHE IODKHO OTBEYaTh KOHCTPYKTHBHBEIM TpPEOOBaHHSAM, NMPUBEIACHHBIM B
8.3.16.

(6.96)

Pacuer kej1e300eTOHHBIX 3JIEMEHTOB Ha MPOIABIMBAHHE
Obuue nonosicenus

6.2.46 Pacyer Ha NpOJABIMBAHUC TPOU3BOJAT JIUIS TUIOCKHUX JKEJIC300CTOHHBIX JJIEMEHTOB (TLTUT)
mpu JCHCTBMM Ha HHUX (HOPMAdbHO K IUIOCKOCTH 3JIEMCHTAa) MECTHBIX, KOHIICHTPUPOBAHHO
MPUJIOKCHHBIX YCHIIUH — COCPEOTOYCHHBIX CHJIBI U H3TUOAIOIIET0 MOMCHTA.

I[lpu pacuere Ha NPOJABIMBAHKE pACCMATPUBAIOT PACUCTHOE TIIONEPEYHOE CCUCHUE,

h
PacIoJIOKEHHOE BOKPYT 30HBI MMEpeIadyr YCHIUM Ha 3JIEMEHT Ha PacCTOSHUU ?O HOpPMAJIbHO K €ro
MIPOJOJILHOM OCH, TI0 MOBEPXHOCTH KOTOPOTO ICHCTBYIOT KacaTeNbHbIC YCHIHS OT COCPEAOTOUYCHHBIX
CHJIBI ¥ M3THOAIOIIET0 MOMEHTA.
Jle#icTByIOIME KacaTeNIbHBIC YCHIIMS IO IUIONIATU PACYCTHOTO IMOMEPEYHOTO CEUYCHHUS JIOJIKHBI
OBITH BOCIIPUHSATHI OCTOHOM C CONMPOTHBIICHUEM OCTOHA OCCBOMY PACTSKCHUIO Ry M pacmonokeHHOU

h
1o 00e CTOPOHBI OT PacYEeTHOIO MONEPEYHOTO CEYECHHsI Ha PACCTOSHUH ?O MOIIePEYHOI apMaTypoi ¢

COIIPOTHBIICHHUEM TTOTIEPEYHON apMaTypPbl PACTSKEHHUIO Ry,

IIpu neiicTBUM COCPEAOTOYECHHOW CHIIBI KacaTeNbHBIC YCHJIMS, BOCHPHUHHUMAaeMble OCTOHOM H
apMaTypoi, IpUHIMAaIOT PABHOMEPHO paclpeieIeHHBIMHU 10 BCEH IUIOMAAN PacCueTHOTO HOMEPEIHOTO
ceuenusi. [Ipu nelicTBUM M3rMOaroONEr0o MOMEHTA KacaTelbHbIe YCHIIHS, BOCIIPUHUMAEMble OETOHOM U
MIOTIEpEYHOI apMaTypoii, IPHHUMAIOT C Y4E€TOM HEYIpyroi paboTsl OeToHa U apMaTypsl. Jlomyckaercs



KacarelbHble  YCHJIMS, BOCIPUHMMaeMble OCTOHOM W  apMarypod, NPHUHUMATh JIMHEWHO
HU3MCHAIOIUMHCA 1O JJIMHE pACUCTHOI'O MOIMECPEYHOTO0 CEYCHUA B HAIIPABJICHUHN ﬂeﬁCTBHH MOMCHTa C
MaKCHUMaJIbHBIMHA KacaTeJIbHbBIMH YCHJIMSAMH IIPOTHBOIIOJIOXHOTO 3HaKa Yy KpaeB pPacuyeTHOro
MIOTIEPEYHOr'0 CEUEHHS B 3TOM HAIPaBIICHHH.

Pacuer Ha mpopaBiIMBaHHWE NPHU JIEHCTBHM COCPEIOTOYCHHON CHIIBI M OTCYTCTBHH IIOIIEPEYHOM
apMaTypsl TPOW3BOAAT cOTiacHO 6.2.47, mpu HAEHCTBHH COCPEHOTOYCHHOW CHIIBI W HAMYUU
MOTIEPEYHON apMaTypbl — COTJIacHO 6.2.48, Tpu NEeHCTBUH COCPENOTOUYSHHBIX CHIIBI U M3THOArOIIEro
MOMEHTA W OTCYTCTBHH TOIIEPEUHOI apMaTypsl — coriiacHo 6.2.49 1 pu IEHCTBUH COCPEIOTOUCHHBIX
CHJIBI ¥ M3TU0AOIIEr0 MOMEHTA M HAIMYHH TIONEPEYHON apMaTypsl — corinacHo 6.2.50.
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a — IUIOIIA/IKa MPUIIOKEHHS HArPY3KH BHYTPH IJIOCKOT'O JIEMEHTa; O, 8 — TO e, y Kpas
IUIOCKOTO JIEMEHTA; 2 — MPH KPECTOOOPa3HOM PACIIONOKEHUH TIONEPEYHON apMaTyphl
1 — nutomaab NPUIIOKEHUS! HATPY3KHU; 2 — PACUETHBIA KOHTYP IONEPEYHOr0 CEUESHUS;

2' — BTOpOH BapHaHT PACIOJIOKEHHUS pACYETHOTO KOHTYpa; 3 — LEHTP TSHKECTH pacyeTHOTO
KOHTYypa (MecTo nepecedeHus oceil Xy u Y1); 4 — HEHTp TSHKECTH IUIOMIAIKY MPUIIOKEHHS HATPY3KH
(Mecto mepecedeHus oceit X u Y); 5 — monepeuynas apmarypa; 6 — KOHTYp pac4eTHOrO MONEPEYHOTO
ceueHus 0e3 ydeTa B pacueTe IMOIepeyHON apMaTypbl; / — rpaHuna (Kpai) II0CKoro JIeMeHTa

Pucynok 6.12 — Cxema pacueTHBIX KOHTYPOB IIOTIEPEYHOTO CEYECHUSI IPH MTPOIABINBAaHUN

PacueTHBIif KOHTYp MONEPEYHOTO CEYCHUSI MPUHUMAIOT: TIPH PACHOIOKEHUH TUIOMAAKN TIEPEaadn
Harpy3KHd BHYTPH IUIOCKOTO 3JIEMEHTa — 3aMKHYTBIM M PACIOJIOKCHHBIM BOKPYT IUIONIAIKH TTEpEIain



HaArpy3ku (puCyHOK 6.12, g, 2), mpH pacIoIOKCHUN TUIOMIAJKK MepPeadyd HArpy3Kd y Kpas WId yria
IUIOCKOTO 3JIEMEHTa — B BUJE JBYX BapHaHTOB: 3aMKHYTHIM, PAcIOJIOKEHHBIM BOKPYT ILIOIIAIKU
nepeaavyn Harpy3KH, ¥ He3aMKHYTBIM, CICAYIOLIMM OT KPaeB IUIOCKOr0 3JeMeHTa (pUCYHOK 6.12, 6, ),
B 9TOM CJIyYae yYUTHIBAIOT HAMMEHBIIYIO HECYIYIO CIIOCOOHOCTH IIPHU BYX BapHaHTax paclojoKeHHs
PacueTHOro KOHTypa MONEPEUHOr0 CEUSHHUSL.

[Ipu peiictBun MomeHTa M),. B MECTE NPUIIOKEHUS COCPEAOTOUEHHOW HAarpy3KH MOJOBUHY 3TOIO
MOMEHTA YYUTHIBAIOT MIPH pacueTe Ha MPOJaBIMBAHKE, a IPYTYIO MOJIOBHHY YYUTHIBAIOT IIPH pacdeTre
M0 HOPMAIBHBIM CEUYCHMSM II0 INUPHHE CEUYCHHWS, BKIFOYAIOMICTO IIHPHHY IUIOMAIKH Iepenadn
HaTPY3KH U BBICOTY CEYEHUS IIOCKOTO 3JIEMEHTa 10 00€ CTOPOHEI OT ITUIOIAAKH IIepeadu Harpy3KH.

[Ipu nmeiicTBUM COCPEIOTOUESHHBIX MOMEHTOB M CHJIBI B YCIOBHAX IMPOYHOCTH COOTHOIICHHE MEXKIY
JIEHCTBYIOIIMMH COCPEIOTOYCHHBIMH MOMEHTaMH M, YYUTHIBAEMBIMH IIpH MPOAABIMBAHUU, H
npeaenbHbIME My; IpUHMMArOT He 0oliee COOTHOIIEHHS MEXAY ACHCTBYIOIIMM COCPEIOTOYECHHBIM
ycunueM F u npenensHbiM F .

Pacuem anemenmos na npooaenusanue npu delicmeuy cOCpedOmoYeHHOU CUbl

6.2.47 Pacuer osnmeMeHTOB 0Oe€3 IMOMEPEYHON apMaTypsl Ha TIPONABIMBAHWE TIPH ACHCTBHUH
COCPEIOTOYCHHO CHIIBI IPOU3BOAAT U3 YCIOBHS
F<Fou (°-97)
rae F — cocpenoToueHHas cuiia OT BHEIIHEH Harpy3Ku;
Fb,ut — TpenenpHoe ycuitie, BOCIPHHIMAaeMOoe OETOHOM.
Yeumue Fy ¢ onpenernsitor mo gpopmyiie
Fout = Rot Ay, (6.98)
rae A, — IJI0Nab PACUETHOTO MOMEPEYHOr0 CEUEHHsI, PACIIONIOKEHHOro Ha pacctosiauu 0,5 hg ot
TPaHUIIBI TUIOIIAIH TIPHIOKEHHUS COCPENOTOUEHHON cuilbl F ¢ paboueit BricoTOM ceuenus hy (pHCYHOK
6.13).
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1 — pacueTHOe monepeyHoe ceueHue; 2 — KOHTYP PacUeTHOTO IONEPEUHOr0 CEUEHHUS;
3 — KOHTYp IUIOMIA/IKN NTPHUIIOKEHHS HarPY3KH
Pucynok 6.13 — Cxema 1 pacueTa Xene300eTOHHBIX JIEMEHTOB 0e3 IorepeyHol apMaTyphl Ha
TIPOJIaBIIUBAHHUE



[Tnomane A4y onpenenstor o Gopmye
A, = U hg, (6.99)
r7ie U — IepuMeTp KOHTypa PacueTHOTO NONEPEeYHOro CEUCHNS;
ho — npuBeneHHas pabouas Beicota ceuenus hg = 0,5 (hox + hgy),
3aech hgy U gy — pabodast BeICOTAa CedeHHs Jisl NPOAOJIBHOW apMaTypbl, PacloNOKEHHOW B
HaTIpaBJIeHUN oceid X u Y.
6.2.48 Pacuer 91eMEHTOB C TOMNEPEYHON apMaTypoil Ha MPOJAABIMBAHHUE TPH [CHCTBUU
COCPENOTOYCHHOHN CHIIBI (PUCYHOK 6.14) IPON3BOAAT U3 YCIOBHUSL
F< Fb.ult + st,ulty (6100)
rae Fgy it — npenenbHoe ycuiie, BOCIPHHAMAEMOe IIONIePEeYHON apMaTypoil IpH IPOAaBIIMBaHHY;
Fp.uit — TpenenbHOe ycrine, BOCIpUHIMaeMoe OETOHOM, OTIpeesieMoe coryiacHo 6.2.47.
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1 — pacdeTHOE MONEpEeYHOE CEUCHUE; 2 — KOHTYP PACueTHOTO HOIIEPEUHOTO CEYCHHS;

3 — TpaHHMIIBI 30HEI, B IIpeJieIaX KOTOPBIX B pacyeTe YUUTHIBACTCS IIONIEPeyHast apMarypa;
4 — KOHTYp PacyeTHOro MONEePEYHOro ceyeHus Oe3 yuera B pacyeTe IONepeyHOi apMaTyphl;
5 — KOHTYp IUIOIIAAKU IPUIOKEHHS HATPy3KH
Pucynok 6.14 — Cxema ai1st pacueTa ’ene300€TOHHBIX IUINT C BEPTUKAIBLHOM, paBHOMEPHO

pacnpesieleHHON oNepeyHoil apMaTypoi Ha PpOoAaBIUBaHNE



Yeunne Fgyyi, BOCHPUHMMAaeMOE IONEPEeYHON apMaTypod, HOPMallbHOM K HpPOJOJBHOW OcH
JJEMEHTa U PACIOJIOKEHHON paBHOMEPHO BJOJb KOHTYypa PAaCcYETHOrO MONEPEYHOro CEeueHHUs,
OTIPENENSIOT 10 (hopMyJIe

Fowut = 0,8 s U, (6.101)

e (g — YCHIIHE B ITONIEPEYHON apMaType Ha eIUHHUILY AJIHHBI KOHTYypa pacdeTHOTO IOIEPEIHOTO
CeueHus, pacroioKeHHO! B mpemenax paccrosaus 0,5hy mo 06e cTOpoHBI OT KOHTYypa pacdeTHOTO
CEUCHHUS

RuA
_ _swldsw .
qsw - 1 (6102)
Sw
Asw — Iomaab CCYCHUA nonepequﬁ apMartypbel C IIaroMm Sws PacrioJIoO)K€HHass B Ipeaciax

paccrosiamst 0,5 g mo 06e CTOPOHBI OT KOHTYpa PacyeTHOTO IOMEPEYHOr0 CEUCHHS MO MEPUMETPY
KOHTYpa PacueTHOr0 MOMEPEYHOTO CEUCHUS;

U — TepUMeTp KOHTYpa PacyeTHOr0 NOMEPEYHOT0 CEYCHNUs, ONpeaesieMbli cornacHo 6.2.47.

[Tpu pacnonoxeHuH NonepeyHoi apMaTyphbl HE PABHOMEPHO 0 KOHTYPY PacyeTHOT'O IONEPEYHOT0
CEUEeHHs], a COCPEJOTOYCHHO y Ocell IUIOIAAKU TepeJadn Harpy3ku (KpecTooOpa3HOe pacIojoKeHHe
MIONIEpEeYHOl  apMaTypbl) HEepUMETp KOHTypa U Ui IIOTNEpEeYHOM apMaTypbl HPUHHMAIOT MO
(hakTHYECKUM IJTMHAM y4YacTKOB PAacIIOJIOKEHUS MOIepedHoi apMatypsl Lgy 1 Lgyy Mo pacueTHOMY
KOHTYPY MpOAaBiIuBaHus (PUCYyHOK 6.12, 2).

3navenue Fy i + Foyur TpuHIMaroT He 60nee 2Fy . Ilonepedunyro apMaTypy yYUTHIBAIOT B pacdeTe
npu Fgy ¢ He MeHee 0,25F, .

3a TpaHUIEH pacloJOKEHHs IONEPEYHON apMaTypbl pacdeT Ha INPOAABIMBAHHE IPOU3BOIST
coracHo 6.2.47, paccMaTpuBasi KOHTYP PacdeTHOTO TMOIEPEYHOro ceueHus Ha paccrosaun 0,5 hg ot
TPaHUIIBl PACIIONIOKEHHsST TOMepeyHor apmaTtypbl (pucyHok 6.14). Ilpu cocpemoToueHHOM
pacrojoKeHUn TIOTNEPEeYHO apMaTypbl MO OCSAM IUIOIIAJAKKA Iepeaaddl Harpy3ku, KpoMe 3TOro,
paC‘IeTHLIﬁ KOHTYp TMOHEPEYHOI0 CCUCHHUIA 6CTOHa MIPpUHUMAIOT TI0 JUaroHajJbHBIM JIMHHUAM,
CITEYIOIIMM OT Kpasi PACIIOI0KEHHUS MOMePETHOM apMaTypsl (PUCYHOK 6.12, 2).

[Tonepeunas apMaTypa JOJDKHA YAOBJIETBOPSTh KOHCTPYKTUBHBIM TpeOOBaHMUSM, ITPUBEIECHHBIM B
8.3.9-8.3.17.

Pacuem snemenmos na npodasﬂueayue npu Oeticmeuu cocpedomoquHblx CUlbl U M32M6(1}0u/;€20
MomeHnma

6.2.49 Pacuer sneMeHTOB 0e€3 MOMEPEYHOW apMarypbl Ha MPOJABIMBAHUE IMPH COBMECTHOM
JIEHCTBUN COCPEAOTOYCHHBIX CHIIBI M M3THOAIOIIEro MOMEHTa (PUCYHOK 6.13) MPON3BOAAT U3 YCIOBHUSA

F M (6.103)
F, M
rne F — cocpenoTodeHHas cuiia OT BHEIIHEH HATPY3KH;

M — cocpenoTOYCHHBIN H3THOAONIINI MOMEHT OT BHEUTHEH HATrPYy3KH, YIUTHIBAEMBIN TIPH pacyeTe
Ha nipoAaBiuBanue (6.2.46);

Fput 1 Mpyr — TpesenbHble COCPEOTOUYCHHbIE CHJIa M W3rMOAoMIMid MOMEHT, KOTOpbIE MOTYT
OBITH BOCIPHUHATHI 6eTOHOM B paCUCTHOM ITONIEPEUYHOM CCUCHUM ITPU UX pa3gC]IbHOM HeﬁCTBHH.

B >xene300eTOHHOM Kapkace 37[aHUi C ITIOCKUMHU MEPEKPHITUSIMHA COCPEOTOYCHHBIH M3rHOaromui
MOMEHT M)o; paBCH CYMMAapHOMY HM3THOAIONIEMY MOMEHTY B CCUCHHUSIX BEPXHEW M HIDKHCH KOJIOHH,
MPUMBIKAIOIINX K TIEPEKPHITHIO B pACCMATPUBAEMOM Y3JIE.

[penensryto cury Fp i onpenensroT cormacHo 6.2.47.

[penenpHbiii m3rudaromuii MOMeHT My, i OTIpeensroT o popmyIe

Mp.uie = Rot W ho, (6.104)
rae W, — MOMEHT COIPOTHBIICHHS PACUETHOTO KOHTYpa IOIIEPEYHOTO CEUCHHUS, OMpEeHeIIeMbIil
cormnacHo 6.2.47.

[Ipu neiicTBUM M3THOAONIIX MOMEHTOB B JBYX B3aMMHO IMEPIICHAMKYIPHBIX IUIOCKOCTSAX pacdeT

IIPOU3BOAAT U3 YCIIOBUA

Jult b,ult

F M M
+ X + y
F, M M
rae F, My u My — cocpenoTodeHHbIe cuila U M3rudaroliye MOMEHTHI B HampasiieHusix oceid X u Y,
YYHTBIBaeMBbIE TIPH pacueTe Ha npojasauBaHue (6.2.46), OT BHEIIHEH HATPY3KH;

Foult, Mpxui, Mpyut — TpeAenbHBIE COCPEIOTOYEHHBIE CHJIA W M3THOAONINE MOMEHTH B
HampaBieHUsX ocell X u Y, KOTOpbIe MOTYT OBITh BOCHPHHSTHI OCTOHOM B PACUCTHOM MOMECPEYHOM

<1, (6.105)

Jult bx,ult by ult



CEUEHUH TIPU UX pa3/ieIbHOM JEHCTBHH.

Ycunue Fy i onpeaenstoT cornacHo 6.2.47.

Veunmust Mogyie 1 Mpy gt OTIPEeNsiFoT COrNIACHO YKa3aHHSM, TMPHUBEICHHBIM BBILIE, NMPU ICHCTBUH
MOMEHTa COOTBETCTBEHHO B IUIOCKOCTH OCH X H B INIOCKOCTH OCH Y.

IIpy pacroNoKEHUH COCPEIOTOYCHHONW CHIIBI BHELCHTPEHHO OTHOCHTENIBHO LEHTPA TSKECTH
KOHTYpa PacueTHOT0 MONEPEYHOTrO0 CEUCHHUs 3HAYCHHS M3THOAIOINX COCPEAOTOYCHHBIX MOMEHTOB OT
BHEIIHEH HAarpy3Kd OIpPENeNSFOT C  y4YeTOM JIONOJHUTEIEHOT0O MOMEHTa OT BHELCHTPEHHOrO
NPUIOKEHUST COCPENOTOYCHHOM CHIIBI OTHOCHTENIBHO LEHTpa TSDKECTH KOHTYypa pacyeTHOro
HOIIEPEYHOT0 CEUCHHS.

6.2.50 Pacyer mpoYHOCTH AJIEMEHTOB C MOMEPEYHON apMaTypoil Ha MPOJABIMBaAHKUE MIPU JEHCTBUN
COCPEIOTOYEHHBIX CHIIBI M H3THOAOIIET0 MOMEHTA (PUCYHOK 6.14) IpOM3BOIAT U3 YCIOBHSA

F_ M (6.106)
+F My +M

sw,ult

I:b,ult sw,ult

rae FuM —mo 6.2.48;

Fput 1 Mpyt — TpenenbHble COCPeNOTOUYEHHbIE CHJIa M W3rHOAIONIMi MOMEHT, KOTOpPBIE MOTYT
OBITH BOCIIPUHSTH OCTOHOM B PACUETHOM IOIEPEUHOM CEUCHHH IIPU UX Pa3Ie/IbHOM JICHCTBHUH;

Fswut © Mgy uit — TIpeneNbHble COCpeIOTOYCHHBIE CHIa U W3rMOAIONIMH MOMEHT, KOTOPBIE MOTYT
OBITH BOCIIPUHSTHI ITOTIEPSYHON apMaTypOil IPH UX Pa3IeIbHOM JCHCTBUU.

Yeunust Fy i, Mpui 1 Fowure oOtipeaesstor cornacuo 6.2.48 u 6.2.49.

Ycumue Mgy i, BOCIPUHIMAaEMOE TOTIEPEYHON apMaTypoi, HOPMAJILHOW K TUIOCKOCTH DJIEMEHTA W
PAacIIOIOKEHHOH paBHOMEPHO BJIONb KOHTYPa PaCUeTHOTO CEUEHHUS, OTIPENEIIIOT IO (hopMyIIe

Msw,ult = 018 Osw Wsw: (6107)
rae Jsy 1 Wy, — ompenernstor cormacao 6.2.48 u 6.2.52.
[Ipu meficTBHHM COCPENOTOYCHHBIX M3THOAIONINX MOMEHTOB B JIBYX B3aUMHO INEPIICHAMKYISAPHBIX

TUIOCKOCTAX pacy€T MPOU3BOIAT U3 yCIIOBU

F + M, + M, <1, (6.108)
I:b,ult + st,ult be,ult + Msw,x,ult Mby,ult + Ivlsw,y,ult
rne F, M, u M, — 1o 6.2.49;
Foult, Mpxut @ Mpyut — TIpeoensHBIe COCPENOTOYEHHBIE CHIIa W HM3THOAIONINE MOMEHTH B

HanpasieHusx oceil X U Y, KOTOpble MOTYT OBITh BOCIPHHSTHI OSTOHOM B PacueTHOM IIOIIEPEYHOM
CCUCHHUU ITPU UX pa3aCIbHOM }:[eﬁCTBHPI;

Fswut, Mswxuit # Mgyyut — TpenenbHble COCPENOTOUSHHBIE CHJIa M HM3THOArolfe MOMEHTHI B
HampaBieHusX oced X u Y, KOTOphIE MOTYT OBITh BOCIPHUHSITHI IOIEPEUHOW apMaTypod TpH HX
pa3zeNbHOM JAEeUCTBUM.

Yewmmus Fy g, Moxut, Mpy,utt @ Fsw,uit OTIPEIENSIOT cornacHo ykazanusm 6.2.48 u 6.2.49.

Veumust Mgy xut © Mgy yuit OTIPEIEITIOT COTIIACHO YKa3aHUAM, IPUBEACHHBIM BBIIIE, TIPU JISHCTBUN
M3rubaronero MOMEHTa COOTBETCTBCHHO B HAPABJICHUH OCH X 1 ocH Y.

3nadenns Fpye + Fovun Mo + Mswuie Moxuit + Mswxut, Moyat + Mswyuie B ycrosusx (6.106) u
(6.108) nmpuHMMarOT He OoJee cOOTBETCTBEHHO 2Fy yit, 2My yit, 2Mix ity 2Mpy uit-

[Tomepeynast apmarypa OJDKHA OTBEYATh KOHCTPYKTHBHBIM TPeOOBAHUSAM, NTPUBEICHHBIM B §.3.9-
8.3.17.

6.2.51 B ofmem ciaydae 3HauCHHS MOMEHTA COMNPOTHBICHUS PAaCcUYETHOTO KOHTypa OeToHa Mpu
npoxaBnuBaHuU Wy, B HallpaBICHHUSIX B3aUMHO MEPHEHIUKYIAPHBIX oceil X M Y ONpeAensioT Mo

hopmyiie

|

=20 (6.109)
Y (X)

rae lpxy) — MOMEHT MHEpPIIUH PacyeTHOTO KOHTYpa OTHOCUTEIIBHO ocei X1 U Y1, IPOXOAAIINX Yepes
€ro IeHTP TSUKECTH (pUCYHOK 6.12);

V(X)max — MaKCHUMaJIbHOE PACCTOSIHUE OT PACUETHOTO KOHTYpA JI0 €ro [EHTPa TKECTH.

3HaYeHHEe MOMEHTA MHEPIHH lpy() OTPENeNsroT KaKk CyMMY MOMEHTOB MHEPUHUH lpy)i OTIENTBHBIX
Y4aCTKOB paCY€THOT'O KOHTYpa MONECPEUYHOIro CECYCHUA OTHOCUTCIIBHO HEHTPAJIBHBIX OCEU, IMIPOXOAAIINX
4yepe3 HEHTP TSHKECTH PacyeTHOTO KOHTYpA.

[MonoxxeHne NEeHTpa TSHKECTH PAcUueTHOTO KOHTYypa OTHOCHUTENILHO BBIOPAHHOW OCH OIIPEAEISIOT MO

hopmyne

bx(y)

x(y), = 2bx () Lizxtyi b (6.110)

rae Lj — /miMHa OTAeNbHOTO yJacTKa PacueTHOrO KOHTYpa;



Xi(Yi)o — paccTosHHE OT IIEHTPOB TSIKECTH OTIACIBHBIX YYACTKOB PACYETHOTO KOHTypa JI0
BBIOpaHHBIX OCEil.

Jlyist 3aMKHYTOTO TIPSIMOYTOJIBHOTO KOHTypa (pHUCYHOK 6.12, a, 2) ¢ minHOW ydacTtkoB Ly u L, B
HampasieHUn oce X W Y LEHTp THKECTH DPACIHOJIOKEH B MECTE IIEpPEeceueHrs] OCe CHUMMETPHH
KOHTYpA.

3HavyeHNe MOMEHTa HHEPLUH PACYETHOTO KOHTYPA OMPEACIISAIOT 1o (hopMyiie

Ioxn = Toxs * loxz, (6.111)
rae lpyy)2 — MOMEHT MHEPIMH yYacTKOB KOHTypa mmHOW Ly m L, oTHOCHMTEeNmBHO ocelt Y; u Xj,
COBITAHAIOIINX C OCIMH Y U X.

3uaueHus lpyy) 2 ompemensor mo dopmynam (6.112) u (6.113), npuHEMas yCIOBHO IIHPHUHY

Ka)X/I0TO y9acTKa KOHTypa JumHoH Ly u L, paBHO# equHuUIIE:

L3
oy = (6.112)
_ 2
Lixyys = 0,51, Ly - (6.113)
3uauernst Wyyy) onpenessior no ¢popmye
Ib
_ by
Wi(y) = NE (6.114)
X(y)
WITH
W ..=|L,.L 1 L2 6.115
bx(y) | ) v T30 |- (6.115)

Jn1st He3aMKHYTOTO PacYeTHOr0 KOHTYpa, COCTOSIIIEr0 M3 TPeX MPSIMOJIMHEHHBIX YYaCTKOB JUTHHON
Ly u L, (pucyHOK 6.12, ), HarpumMep, IMPH PaCIIONOKESHIH TUIOMIAKHU TIepeIayn Harpy3Ku (KOJIOHHEI) y
Kpas IJIOCKOTO 3JIeMeHTa (IUIUTHI NEPEKPBITHS), TOJI0KEHHE [IEHTPa TSDKECTH PacdeTHOTO KOHTypa B
HaTpaBJICHUH OCH X ONPEAEIIIoT 1Mo Gopmyie

x - Li +L,L,
2L, +L,
a B HaIIpaBJICHUX OCH Y IEHTP TSHKECTH PACIIONOKEH MO0 OCH CHMMETPUHU PACUYECTHOTO KOHTYpA.
3HaueHUsT MOMEHTAa WHEPIMH PacYeTHOrO0 KOHTypa OTHOCHTENIBHO LEHTPAIBHBIX oce Y; U X;
ompenersrotT mo ¢popmyme (6.111).
3raueHUS |y 1 |y Ompenensior mo popmynam:

, (6.116)

K LY
l,=—+2L -=1; 6.117
bx1 6 X (XO 2 j ( )
beZ = I—y (I—x - XO)Z- (6118)
3naueHus lyy; 1 lp,, onpenensioT mo popmynam:
oy :O,SIXLZY; (6.119)
L3
Loy = é . (6.120)
3uauerns Wy, u Wy, onpenenstoT mo popmynam:
I |
W, =2uW, =—2; 6.121
bx Xo bx LX _ Xo ( )
21,
Wby = L_ . (6122)

X
ITpu pacuere NMpUHUMAIOT HAMMEHBIINE 3HAYCHUSI MOMEHTOB CONPOTUBICHHS Wy
Jnst He3aMKHYTOTO PacdyeTHOTO KOHTYpPa, COCTOSIIETO U3 ABYX NPSIMOJIMHEHHBIX YU9acTKOB JITHHOMN
Ly u L, (pucyHok 6.12, 6), HapuMep MPH PACIIONOKEHIH TUIOIIAAKH ITepeadn Harpy3Ku (KOJOHHBI)
BOJIM3M yIila IUIOCKOTO 3JeMEHTa (IUIMTHI MEPEeKPHITHs), IMOJOKEHHE LEHTPa THKECTH PacUeTHOTO
KOHTYpa B HampaByieHuH oceid X 1 Y onpeenstoT mno popmyie
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3HAaYCHUS MOMCHTA WHEPIMH PACUYCTHOIO KOHTYypa OTHOCHTEIBHO ILECHTPAIBHBIX Oced Y; U Xj
ornpenersiior 1o Gopmye (6.20).
3HadeHus lpyy)1 ¥ lpy(y)2 Onpeaensor no Gopmynam:

% (¥s)= (6.123)
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bx1 12 X 0 2 ( )
loxe = Ly (Ly - Xo)z; (6.125)
loy = Ly (Ly - Yo)5 (6.126)
L L, Y
Loy =ﬁ+ Ly[yo—?y] : (6.127)
3uauerns Wy, u Wy, onpenemnstoT mo popmynam:
W, LR Y (6.128)
Xy Lx —X%
| |
W, =2 un —>—; (6.129)
yO I‘y - yO

[1pu pacyere NPUHUMAIOT HAUMEHBIINE 3HAYCHHS MOMEHTOB cONPOTUBICHUS Wy 11 Why.
6.2.52 3HaueHUsI MOMEHTOB COTPOTHBIICHUS ITOTIEPEYHOH apMaTyphl pu nponaBiuBaHuu Wey () B
TOM Clly4ae, KOTAa IONepedHas apMaTypa pacloJoKeHa PaBHOMEPHO BIOJb PACUETHOTO KOHTYypa

MPOAABIMBAHUS B TIpEeiaX 30HBI, IPAHUIIBI KOTOPOH OTCTOSAT HA PACCTOSHUH h?o B K@XIYI0 CTOPOHY
OT KOHTypa TpOJaBIMBaHUS OeToHa (PUCYHOK 6.14), NMPUHUMAIOT PAaBHBIMH COOTBETCTBYIOIIUM
3Ha4eHUIM Wy 1 Wi,

[lpu pacmonokeHUH TOIMEPEYHON apMaTyphl B IUIOCKOM JJIEMEHTE COCPEHOTOYCHHO IO OCSIM
TPY30BOH IUTIOIIAAKH, HANpUMep, MO OCH KOJOHH (KpECTOOOpa3HOE pAaCIIONIOKEHHE ITOTEepeIHON
apMaTypsl B IEPEKPHITHH), MOMEHTHI COTIPOTUBIICHUS MOMEPEYHON apMaTyphl ONPEAEIIIIOT IO TEM XKe
MpaBWIaM, 9TO W MOMEHTBHI CONPOTHBICHHUS OCTOHA, MPUHUMAs COOTBETCTBYIOUIYIO (HaKTHIECKYIO
JUIMHY OTPaHWYSHHOTO YYacTKa pPacIOJIOKEHUsS! IMOMEPEYHOM apMarTyphbl MO PacdyeTHOMY KOHTYPY
npoAaBIuBaHus Leyy 1 Lgyy (prcyHOK 6.12, 2).

7 PACUET 2JIEMEHTOB KEJIE3OBETOHHBIX }(OHCTPYKIIPIIX o
HNPEJEJBHBIM COCTOSHUSAM BTOPOU I'PYIIIIbBI

7.1 OBIIUE IMOJIOKEHUS

7.1.1 PacyeTsl 10 IpeIeTbHBIM COCTOSHHSAM BTOPOU IPYIITBI BKJIFOYAOT:

- pacyer 1o PacKphITUIO TPEIHH;

- pacuert 1o aedopMaIusam.

7.1.2 Pacyer mo oOpa30BaHUIO TPEIIMH MPOM3BOMAT Ul MPOBEPKH HEOOXOTUMOCTH pacdera Mo
PACKpBITHIO TPEIIMH, a TaKXKe Uil MPOBEPKH HEOOXOAMMOCTH ydYeTa TpPEUIMH NpU pacdyere IIo
nedopmanusim.

7.1.3 Tlpu pacuere Mo TNpeneNbHBIM COCTOSIHHSM BTOPOI TPYNIbl HArpy3kd HPUHUMAIOT C
k03 uIMeHTOM HaJeKHOCTH 1o Harpyske y; = 1,0.

7.2 PACUET KEJIE3OBETOHHBIX 3JIEMEHTOB 110 PACKPBITHUIO TPEIIIUH
OO01me moJI0KeHus

7.2.1 Pacuer xene300€TOHHBIX 2JIEMEHTOB MO PACKPBITUIO TPEIIMH TPOU3BOMIT B TEX CIIydYasX,
KoTJ1a cOOIOTaeTCst yCIOBHE
M > M, (7-1)
rne M — wu3rnbaromuii MOMEHT OT BHENIHEH HAarpy3Kd OTHOCHTEIHHO OCH, HOPMAaJbHOH K
IIJIOCKOCTH )IefICTBI/ISI MOMECHTaA U npoxonﬂmeﬁ Hepe3 HCHTP THKECTU NPUBCACHHOT'O IOIMCPEYHOIO
CEYeHHS JIEMEHTA,
My — wu3rubapmuii MOMEHT, BOCIPHUHUMAEMBI HOPMAaJbHBIM CEYCHHEM OJJIEMEHTa IIpH
00pa30BaHUM TPEIIVH, ONpeesieMbIii cornacHo (7.6).
Jst  1eHTpanbHO-pACTSHYTHIX OJEMEHTOB UIMPUHY PACKPBITHS TPEIIUH ONPEAENsoT MpH
COOJTIOICHUH YCIIOBHS
N > Nere, (7.2)
rne N — mpoobHOe pacTATHBAIOIICE YCHINE OT BHEITHEH HATPY3KH;
N¢re — TIPOIONBHOE PaCTATHBAONISE YCHIINE, BOCIPHHUMAEMOE 3JIEMEHTOM IIpH 00pa30BaHUHU



TpELIHH, onpeaensemoe coriaacuo 7.2.10.

7.2.2 Pacuer Kene300€TOHHBIX OJJIEMEHTOB MPOM3BOJAAT [0  HENPOJOIDKUTEIIBHOMY U
MPOJIOIKUTENEHOMY PAaCKPBITHIO TPEILHH.

HenpopomknuTenbHOE pacKphITHE TPELIMH ONPENENSIOT OT COBMECTHOTO JIEHCTBUSI ITOCTOSHHBIX H
BPEMEHHBIX (JUINTENBHBIX M KPAaTKOBPEMEHHBIX) HArpy30K, IPOJODKUTENBHOE — TOJBKO OT
MTOCTOSTHHBIX M BPEMEHHBIX JUTNTENBHBIX HATPY30K (4.2.4).

7.2.3 Pacder 1o pacKpBITHIO TPEUIHH MTPOU3BOIAT U3 YCIOBHS

Acre < Acreulty (7-3)

T/I€ derc — IIMPUHA PACKPBITHS TPEIIMH OT AEHCTBUS BHEIIHEH HATPy3KH, ONpeAenseMas COTJIACHO
7.2.4,7.2.12—7.2.14;

Acre,ult — TIPEAETHHO AOIYyCTUMAs IIUPUHA PACKPBITHS TPEIIUH.

3HA4YEHUS Ay yit IPUHUMAIOT PaBHBIMH:

a) U3 YCIIOBHSI 00ECIIEYCHUSI COXPAHHOCTH apMaTyphl:

0,3 MM — TIpH IPOAOKUTEIHFHOM PAaCKPBITHN TPEIUH;

0,4 MM — IpH HENPOJOJKUTEIHHOM PACKPBITUH TPELIHH;

0) U3 yCIIOBUS OTpaHHYEHUS TPOHUIIAEMOCTH KOHCTPYKIIUH:

0,2 MM — TIpH IPOJJOJDKUTEIILHOM PACKPBITUH TPEIIUH;

0,3 MM — TIpH HETIPOIOJKUTEINEHOM PacKpPBITHU TPELIHH.

7.2.4 1llupuHy pacKpBITHA TPELIHH dcrc ONPEAEIAIOT UCXOI U3 B3aNMHBIX CMEIICHUI PacTSIHyTOH
apMarypsl ¥ OeToHa 110 00€ CTOPOHBI TPEIMHEI Ha YPOBHE OCH apMaTypPhl U TPUHUMAIOT:

- IIPY TIPOAOJDKUTETIFHOM PACKPBITHH

Aere = dere 1 (7.4)
- 1P HENPOAOIKUTENLHOM PACKPBHITHH
Aere = Aere + dere 2 = Aere3s (7.5)
rac acrcvl e H_II/IpI/IHa paCKpBITI/ISI TpeH_II/IH oT HpO}:[OJ‘I)KI/ITeHbHOFO JCUCTBHUSA IIOCTOSIHHBIX H
BpeMeHHLIX JJIUTECIBbHBIX Hany30K;
dere2 — IIHPHHA PACKPBITUA TPEUIIMH OT HENPOAOJDKUTCIBHOTO HeﬁCTBI/Iﬂ IIOCTOSAHHBIX H
BPEMEHHBIX (JUTMTEJBHBIX U KPATKOBPEMEHHBIX ) HATPY30K;
dcre,3 — WHAPUHA PACKPBITUA TPEHIMH OT HEHIPOAOJDKHUTCIBHOTO HeﬁCTBI/Iﬂ IIOCTOSAHHBIX H

BPEMEHHBIX UTUTEIFHBIX HATPY30K.
3HAYCHUS dgre1, dorcz U dere3 OTPENENAIOT C YyUETOM BIHSHHUS TPOTOJDKATEIEHOCTH JICHCTBHS
COOTBETCTBYIOIICH HArpy3KH.

OmnpenesieHne MOMeHTa 00pa30BaHNs TPELINH, HOPMAJILHBIX K NPOJ0JIBHOH 0CH 3JIEMEHTa

7.2.5 Usrubaromuit MOMEHT M. Ipr 00pa30BaHUU TPEIIUH OMPEICIIAIOT COrIacHO 7.2.6 WU 10
JehopManOHHOM MojIeNu coriacHo 7.2.11.

7.2.6 Onpenenenne MOMEHTa 00pa30BaHMs TPELMH NPOU3BOJIST C YUETOM HEYNPYTUX JAehopMaruii
pactsHyTOro OeToHa coracHo 7.2.7.

Jlonmyckaercsi MOMEHT 0Opa3oBaHWsSl TpPEIIMH OIpPEAETiaTh Oe3 ydera Heynpyrux nedopmanmit
pactsiHyToro 6erona o 7.2.8. Ecnu npu atom ycnoBus (7.3) u (7.24) He y10BIETBOPSIIOTCS, TO MOMEHT
00pa3oBaHusl TPEIIUH CIIEAYET ONPENeISATh C YIETOM HEeYNpyrux aedopmanuii pacTsiHyTOro 6eToHa.

7.2.7 MomeHT 00pa3oBaHUSI TPEUIMH C yYETOM HEYNpYrux JedopManuii pacTsHyToro OeTroHa
OTIPEETSIIOT C YYETOM CIIETYFOIIHUX MTOJI0KESHHH]:

- ceueHus rocie Ae(hOpMHUPOBAHUS OCTAIOTCS MIIOCKHUMU;

- SIIOpY HANPSDKEHUH B CXKATOM 30HE OETOHA MPUHUMAIOT TPEYTOIbHON (POPMBI, KaK JUIs yIIPyTroro
Tena (pucyHok 7.1);

- JMIOpY HANpPSHKCHUH B PACTSIHYTOH 30HE OETOHA MNPUHMMAIOT TpPAICIUMEBUAHONH (HOPMBI C
HANpPSDKEHUSIMH, HE TPEBBIIIAIONIMMHU PACUETHBIX 3HAYCHUH CONMPOTHBICHUS OETOHA PaCTSHKEHHIO
Rbt,ser;

- OTHOCHTEINIbHYIO Ae(OopMaliio KpailHEero pacTsHyTOrO BOJIOKHAa OeTOHA NMPUHHMMAIOT PaBHOH ee
MPEEeIEHOMY 3HAUYEHHIO Ep it IPU KPATKOBPEMEHHOM JEHCTBUH Harpy3ku (6.2.31); npu AByX3HauHON
smope AedopMaluii B ce4eHUH diieMeHTa gyt yr = 0,00015;

- HaNpsDKEHMsl B apMaType NPUHHUMAIOT B 3aBUCUMOCTH OT OTHOCHTENBHBIX Je(OopMaluil Kak Juis
YIPYToro Tena.

7.2.8 MomMeHT o0pa3oBaHMs TpelIMH 0Oe3 ydeTa Heynpyrux aedopmaiuii pacTsHyToro OeToHa
OTIPEEIISIIOT KaK JUIsl CIIOIIHOTO YIPYToro Teja Mo GpopmMyie

Merc = Roser = N&y, (7.6)
rne W — MOMEHT CONpOTHBIICHHUS NIPUBEICHHOTO CEYEHHS sl KpailHEero pacTsHYyTOTO BOJIOKHA
OeToHa, orpenensieMblii coraacHo 7.2.9;



€, — pacCTOsHUE OT TOYKH MPUIIOKEHUS IPOA0IIbHOM critbl N (pacriosioKeHHOH B LIEHTPE TSKECTH
NPUBEIEHHOTO CEYECHUs AJIEMEHTA) JI0 SAPOBOW TOUKHM, Haubosiee yAaleHHOH OT pacTSHYTOH 30HBI,

(7.8)

TPEIMHO00pa30BaHe KOTOPOIl IPOBEPSIETCSL.
IIPU pacTSATUBAOLIEH CHIIE.
7.2.9 MowmenT conpotuiernss W u pacCTOSIHUE e, OTIPENENIOT o (opMyIaMm:
W = Ired .
Yi

W

B dopmyie (7.6) 3HAK «ILTIOC» MPUHUMAIOT MPH CKUMAROMIEH MpoaonapHOi cuie N, «MuHyC» —
(7.7)

& =——,
Aed
(7.9)

lg=1+la+lla;
(7.10)

rie lreg — MOMEHT HWHEpIMH NPHBEACHHOTO IONEPEYHOTO CEYECHHS] OTHOCHTENFHO €ro IeHTpa
I, Is, I's — MOMeHTHI MHEpLIMH CEUSHNI COOTBETCTBEHHO OETOHA, PACTSIHYTOW M CKATOH apMaTyphl;

TSXKCCTU
Ared — IJ1oaab MPUBEACHHOIO MMONIEPEYHOTO CEYCHU DJIEMEHTA, OIIpeAcsieMas 1o q)opMyne
Areg=A4 + Ao + A'sa;

oL — K03 GHULIUECHT IPUBEACHHS apMaTyphl K OETOHY
a=—;
E,

St red

Yt — pacCTosiHuE€ OT HanboJee PaCTAHYTOI'0 BOJIOKHA OeToHa J0 HEHTpa TSAKECTU MPUBECACHHOI'O

TMOTIIEPEYHOI'0 CCUCHHUA DJIEMECHTA
Y =
Aed
31E€Ch St,red — CTaTHYECKHHl MOMEHT IIomraa MpUBEACHHOTO IMOIEPECYHOTO CECYCHHA JJIEMCHTA

=
”

OTHOCHTENEHO HanboJsiee pacTSHYTOr0 BOJIOKHA OETOHA.
Jlomyckaercst MoMeHT conporusieHus W onpenemnsaTs 0e3 yuera apMaTypsl.

F. d—
|
Rhw

tad : R.h wr
1— YPOBCHb LICHTPA TAKECTU MPUBCACHHOI'O MMONIEPEYHOTO CCYCHU L
PucyHOK 7.1 — Cxema HaHpﬂ)KCHHO',HC(l)OpMI/IpOBaHHOFO COCTOSAHHA CCUCHUA DJICMCHTA IIPpH

TpoBepKe 00pasoBaHust TPEIIMH PH ACHCTBUN H3THOAIOIIETr0 MOMEHTA (@), H3THOAIONIEr0 MOMEHTA 1
TIPOJIONIBHOMN CHITHI (6)

B sToM ciyuae 3nadenus I, I's, As, A's B popmymax (7.9) u (7.10) mprHAMAIOT paBHBIME HYITIO.
2
bh (7.11)

Jlns m3rubaeMbIX 3JEMEHTOB MPSIMOYIOJBHOTO CEYCHHS MOMEHT comportuBicHus W Oe3 ydera

W=—o.
6
(7.12)

apMarypbl ONpeeNsIoT 1Mo hopmyie
7.2.10 Ycunue N ipu 00pa30BaHUU TPEIIMH B IICHTPATBHO-PACTSIHYTHIX 3JIEMEHTAaX OMPEACISIOT

Ncrc = Ared Rbt,ser-
7.2.11 OnpeneneHne MOMEHTa 0Opa30BaHMS TPEIIMH Ha OCHOBE HEJIMHEHHON nedopMaliMOHHON

o opmyIie



MOJIETIM MIPOM3BOMAT MCXOJsl M3 OOIIMX MOJOXKEHHH, mpuBeAeHHbIX B 5.1.22 u 6.2.2—6.2.31, Ho ¢
ydueToM paboThl OCTOHA B PACTIHYTOW 30HE HOPMAJIBHOTO CEYCHHUS, OINPEACIIIEMOU TUarpaMMoi
COCTOSIHMSL pacTsaHyToro OeroHa coracHO 5.1.20. PacuerHple XapaKTEpUCTHKH MaTepualioB
MPUHUMAIOT ISl IPEAETIbHBIX COCTOSHUI BTOPOU IPYIIIIEL.

3HaueHne M, ONPENENsIOT U3 PELICHUs] CUCTEMBl YpaBHEHHUH, NpeAcTaBiIeHHbIX B 6.2.2—6.2.31,
NPUHUMAsi OTHOCHTENBHYIO e(OpPMaIMI0 OETOHA Eptmax Y PACTIHYTOW I'DaHU 3JIEMEHTA OT JICHCTBHA
BHEIIHEH HArpy3KH paBHOW MpEAENbHOMY 3HAUEHHWIO OTHOCHTENBHOH naedopManuu OeToHa Ipu
PACTSXKEHUU Ep i, OMPEIEIAEMOMY COINIACHO yKa3aHuaM 6.2.31.

Pacuer INAPUHDBI PACKPLITUA TPEIIMH, HOPMAJIBHBIX K l'[pO[lOJ'leOﬁ OCH JJIEMEHTa

7.2.12 lllupuHy pacKpbITHs HOPMAJIbHBIX TPEILINH OMPEILISIIOT o GopMmyIie

O,
Qe = DPP5Y E—sls , (7.13)

S

T/ie Gs — HaNpsDKEHHE B MPOAOJIFHON PacTSHYTOH apMaType B HOPMaIbHOM CEUEHHH C TPEIIUHOH
OT COOTBETCTBYIOIIEH BHEIIHEH HAarpy3KH, ompeaesieMoe cormacHo 7.2.13;

ls — 6azoBoe (6e3 yuera BIWSHUS BHIA TOBEPXHOCTH apMAaTyphl) PACCTOSHHUE MEKITY CMEKHBIMA
HOpPMaJIbHBIMH TPCIIUHAMU,

Ys — KO3hOHUUMCHT, YYNTHIBAIONMA HEPAaBHOMEPHOE pPACHpENEICHHE OTHOCHTENBHBIX
nedopmanuii pacTSHYTOH apMaTypbl MEXIy TPEUIMHAMH; JOIMYCKaeTCsl NMPHHUMATh KOI(PQHUIUESHT
ye=1, ecmn mpu 3ToM ycmoBue (7.3) HE YIOOBIETBOPSAETCS, 3HAUCHHE \Ys CIEAYET OINPENeNATh II0
dhopmyie (7.23);

(1 — KO03(HULIMCHT, yYUTHIBAIOMINN IMPOJOIDKUTEIBHOCTh IEHCTBHS HArpy3KH, NPUHHUMACMBbIA
paBHBIM:

1,0 — npu HEeNMpPOAOIKUTENTFHOM AEHCTBUU HATrPy3KH;

1,4 — npu MPOOIDKUTEIHHOM JICHCTBUH HAarpy3KH;

(2 — K03 GUIMEHT, YUUTHIBAIOUIMH MPOGIIb IPOIOIBHON apMaTyphbl, TPUHUMAEMbIH PaBHBIM:

0,5 — st apmMaTypbl EPUOANIECKOTO TTPOQUIIS;

0,8 — s rmanmkoit apMatypsr;

(p3 — K09 (UINEHT, YIUTHIBAIOUIMN XapaKTep Harpy>KeHusl, IPUHUMAEMbIH PaBHBIM:

1,0 — mmst seMenTOB M3rudaeMbIX U BHEIIGHTPEHHO CHKATBIX;

1,2 — 11t pacTAHYTHIX 3JICMEHTOB.

7.2.13 3HaueHns HANPSHKEHUS Gs B PACTSIHYTOM apMaType U3rn0aeMbIX 3JIEMEHTOB OIPEAEISIIOT M0
hopmyme

S I sl?
red

1€ lred, Y. — MOMEHT MHEPLUH U PACCTOSIHUE OT CKATOM IPaHM JI0 LIEHTPa TSHKECTH MPUBEICHHOTO
TIONIEPEYHOT0 CEUYCHUS! 3JIEMEHTA, ONPE/ICIIEMbIE C YYEeTOM IUIOMAAN CEUYCHHS TOJBKO CHKATOM 30HBI
OeToHa, TUTOMANEH CEYCHHS pACTIHYTOW M CXaroil apmarypsl cormacHo 7.3.11, mpuamMmas B
COOTBETCTBYIOMINX (hopMyJiax 3HaYeHUs Kod(h(hUIMeHTa IPUBEACHUS apMaTyphl K OETOHY Olsp = Olgg.

Jns m3runbaemMpIx 3IEMEHTOB ), = X (PHCYHOK 7.2), Tme X — BBICOTa CXKAaTOW 30HBI OETOHA,
onpenensgeMas corinacHo 7.3.12 npu oy = Olgg.

3HaveHne KO PUIIMECHTa IPUBEICHNS apMaTypPbl K OETOHY Ol OTIPEENSIOT 10 GopMmyIte

(7.14)

E
oy =——, (7.15)
Eh,red
rne Epres — TpHBENCHHBI MOAYNs AedopManuyl CKaToro OETOHa, YYWTHIBAIONIMNA HEYIpyTHe
nedopmanuu ckaToro 6€TOHa U ONpeAEIIeMbIi 1o popmMyIe
R
Eb,red =—hor : (716)

gbl,red
OTHOCUTENBHYIO TehopMaIlHi0 OETOHA Ep reg TPUHUMAIOT paBHOU 0,0015.
JlomyckaeTcst HalpsbKEHUE Gg OMPENENATh 0 hopMyIie

M
o, =—0, (7.17)

ZA
rae g — pacCTosiHUC OT HCHTPA TAKCCTHU paCTHHyTOﬁ apMarypbl A0 TOYKH IPUIIOXKCHUSA

PaBHOAECHUCTBYIOLIEH yCUINH B CKaTON 30HE DJIEMEHTA.
JIyist 371eMEHTOB MPSAMOYTOIBHOTO MOTIEPEYHOT0 CEUEHHMS TP OTCYTCTBHM (Wi 0€3 ydeTa) CHkaToi



apMaTyphbl 3HaYCHHUE Zg ONPEIEIISIOT 10 (hopMyJie
X
Z, =h0—§. (7.18)

Jns >IeMEeHTOB MPSMOYTOJNBHOTO, TaBPOBOTO (C TIONKOW B CXKATOM 30HE) W JABYTaBPOBOTO
HOIEPEYHOT0 CEUCHUSI TOIYCKACTCs 3HAYCHUE Z, PUHUMATH paBHbIM 0,8hg.

[Tpu pefictBum u3rudaromero MoMmeHTa M W NpojoibHON cuibl N HampspkeHHE Gg B PacTSHYTOH
apMarype OnpenersoT 1o Gopmyie

M(h-y.), N

O, = |—iA_ (o2
red ed
rae Ared, Ye — IUomaab MPUBEACHHOI'O IMONEPEYHOI0 CEUYCHUA DJICMEHTA U PACCTOSAHUC OT
HanboJiee CXKATOro BOJIOKHA OeToHa J0 HOCHTpa TAXKCCTU NPHUBCIACHHOTO CCUCHHA, OIMPCACIACMBIC 10
O6IIII/IM npaBujiaM pacucTa reOMETPHUUCCKUX XapaKTCPUCTHUK CEUYeHHUH YOpyrux 3JE€MEHTOB C YUCTOM
miomaan CEYCHUs TOJIIbKO C’KaTOM 30HBI 66TOHa, HHOH.IaZ[Gﬁ CCUYCHUA paCTfIHyTOﬁ H C)KaTol apMartyphbl,
IIpUuHUMAas KOS(l)(l)I/IHI/IeHT OPUBECACHUS apMAaTypPhblI K 6eTOHy Ols1.

(7.19)
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1 — ypoBeHb LIEHTPA THKSCTH MPUBEACHHOTO TOMEPEYHOTO CCUCHUS
Pucynok 7.2 — CxeMa HanpspKEHHO-Ie(hOPMUPOBAHHOTO COCTOSIHUS 3JICMEHTA C TPEIUHAMHU TIPU
JEUCTBUU M3rHOaromero MoMenTa (a, 6), u3rubaronero MOMEHTA U POIOJIBHOM CHJIBI (6)

JomyckaeTcst HaNPsHKEHUE G OMPEeNiaTh Mo Gopmyie

N(e +z
US :—( S 5)’ (7.20)
Az,
rac es — PpacCToAHUEC OT HEHTpa TAKCCTU paCTHHyTOﬁ apMaTtypbl 10 TOYKH MPHUITOKCHUA

HpO,Z[OJ'ILHOfI cunsl N ¢ YYCTOM SKCHCHTPUCUTETA, PaBHOT'O W .

Jlist 371eMEHTOB NPSMOYTOJIBHOTO CEYEHHsI MPU OTCYTCTBHM (Wi Oe3 ydera) cKaTol apMarypbl
3HA4YEHHE Zs JIOMYyCKACTCsl ONpenensiTh mo ¢opmyine 7.18, B KOTOpOH X MPUHUMAETCSI paBHBIM BBICOTE
C)KaToW 30HBI OETOHAa C YYeTOM BIMSHHUS NPOJONBHOW CHIBI, OmpenenseMoil cormacHo 7.3.12,
npuHUMast Ko3()(GUIMEHT PUBEICHUS apMaTypPhl K OCTOHY Olsp = Olgg.

Jns >meMEeHTOB MPSMOYTOJNBHOTO, TaBPOBOTO (C TOJKOW B CXATOM 30HE) W JBYTaBPOBOTO
MOTEPEYHOr0 CEUEHHMS JIOMYCKAETCs 3HAUEHUE Zg IPUHUMATE paBHbIM 0,7hg.

B ¢dopmynax (7.19) u (7.20) 3HaK «ILUIFOC» MPUHUMAIOT MPU PACTATUBAIOLICH, a 3HAK «MUHYC» —
MPU CXKUMAIOIEH POJIOIBHOMN CHUIIe.

Hanpsoxenns 65 He JOIKHBI IPEBBIMIATH Rg .

7.2.14 3uavenus 6a30BOTr0 PacCTOSHUS MEXY TpeuuHamu ls onpenensror mo Gpopmysie



| =054 (7.21)

u npuHuMatoT He MeHee 10ds u 10 cMm u He Gonee 40ds u 40 cm (Juist 2IEeMEHTOB ¢ paboueit BEICOTOM
MOTIEPEYHOro ceueHus He Ooiiee 1 m).

3nech Ayt — IUIOMAAb CEYSHUS PACTSIHYTOro O€TOHA.

3HaueHUs Ap; ONPENEISIOT 10 BBICOTE PACTSHYTOM 30HBI O€TOHa X, MCIIOJB3Ys IIpaBWia pacdera
MOMeHTa 00pa30BaHus TPEIIMH COTJIacCHO yKazaHusMm 7.2.5—7.2.11.

B nr06oM cityuyae 3HaueHHEe Ay IPUHUMAIOT PABHBIM IUIOMIAM CEUSHHUS MIPU €€ BBICOTE B IpejIenax
He MeHee 2a u He 6onee 0,5h.

7.2.15 3HaueHus ko3 GUIMECHTA s OTIPEACISIIOT Mo hopMyIIe

v, =1-0,875er (7.22)
O-S
TZI€ G crc — HAIpPsKEHUE B IPOJOJIbHOM pacTSHYTOM apMaType B CEUEHUM ¢ TPEIUHON cpa3y mocie
00pa3oBaHUs HOPMATBHBIX TPEIIH, OIpeIeNsieMoe 1o yka3anusMm 7.2.13;
Gs — TO K€, IPH JeHCTBUU pacCMaTpUBaeMON Harpy3KH.
Jlnst m3rubGaeMbIX JIEMEHTOB 3HaYeHUE KO3(h(HUIMEHTa s TOMYCKAeTCsl ONPEIeNsTh o Gopmyite

w,=1-08 MM , (7.23)

rae My, — 1o (7.6).

7.3 PACUET DJEMEHTOB KEJIE30BETOHHBIX KOHCTPYKIIHI ITO
JE®OPMALIMSIM

OO01Me MoJI0KeHUS

7.3.1 Pacyer 31eMEHTOB KeJIe300€TOHHBIX KOHCTPYKIMU 10 JedopManusM MPOU3BOASAT C YUETOM
9KCIUTyaTallMOHHBIX TPeOOBaHMUI, IPEIBIBISIEMBIX K KOHCTPYKIHUSIM.

Pacuer mo nedopmanmsm ciemyet IpoU3BOIUTH Ha JieiiCTBUE:

MTOCTOSIHHBIX, BPEMEHHBIX UIUTEIBHBIX U KPAaTKOBPEMEHHBIX Harpy3ok (4.2.4) mpu orpaHu4eHUH
nedopmanuii TeXHOIOTHUECKUMU WM KOHCTPYKTHBHBIMU TPEOOBAHUSIMU;

MOCTOSTHHBIX ¥ BPEMEHHBIX JUTMTENIbHBIX Harpy30K IPH OrpaHuueHHH JeopManuii 3CTETUIeCKUMU
TpeOOBAHUSIMH.

7.3.2 3HaueHHs MPEENbHO JOMYCTHMBIX AedopMariii 3JeMeHTOB mpuHuMaloT corimacHo CHull
2.01.07 1 HOpMaTUBHBEIM JOKyMEHTaM Ha OTAEIbHBIC BUbI KOHCTPYKIIUIL.

Pacuer #e1e300eTOHHBIX 3JIEMEHTOB N0 Nporudam

7.3.3 Pacyer xene300eTOHHBIX 3JIEMEHTOB 0 POrubaM MPOU3BOJIST U3 YCIOBHUS
f<fu (7.24)
rae f — mporu6 xene300eTOHHOTO BIIeMEHTa OT JCUCTBHSI BHETITHEH HATPY3KH;

fur — 3HAYEHWE IPEAENBHO JOMYCTHMOTO MPOTHOa KeIe3006 TOHHOTO 3JIEMEHTa.

[TporuObl >kene300eTOHHBIX KOHCTPYKIMI ONpPEACISIOT MO OOIMIKMM MpaBHJIaM CTPOMUTENBLHOM
MEXaHUKHU B 3aBHCHMOCTHU OT I/I3FI/I6HBIX, CABHUI'OBBIX M OCEBBIX IIe(bOpMa[H/IOHHI)IX XapaKTCPUCTHUK
XKeJIe300€TOHHOTO JIEMEHTA B CEUEHUSX IO €r0 JUTMHE (KPUBHU3H, YIJIOB CABUTA U T.1.).

B Tex ciywasix, Korja mporuObl yKejne300eTOHHBIX 3JIEMEHTOB B OCHOBHOM 3aBHCAT OT M3THOHBIX
Jnedopmanuii, 3HaAYCHUS IPOTHOOB OMPEJICNIAIOT MO KPUBU3HAM 3JICMEHTOB COTJIACHO 7.3.4—7.3.6 win
IO KECTKOCTHBIM XapaKTepUCcTHKaM corjacHo 7.3.5 u 7.3.16.

ITpn nelicTBUM MOCTOSHHBIX, JUIMTEIBHBIX M KPATKOBPEMEHHBIX HAarpy30K MPOTru0 OaoK MM IUIUT
BO BCEX CIIyUasX He JOJIKEH MPEBBIIATH /150 TIPOJIETA U /75 BHIIETA KOHCOJIH.

7.3.4 TIporu6 >xene300eTOHHBIX JIIEMEHTOB, O0YCIOBICHHBIN AedopMariueid n3ruda, ompenessroT
o opmyIe

t (1
f=[™, (—J dx , (7.25)
0 X

r

rae M, — wusrubaronuii MOMEHT B CEYEHUH X OT JNCHCTBUS COUHUYHOMN CHIIBL, TPHIOKEHHOH MO

HAIPABICHAIO MCKOMOTO TIEPEMEICHUS 3JIEMCHTa B CEYEHHH [0 JUTHHE mpojera |, mis kotoporo
OTPENEIISIOT IPOTHO;



1 N o

(— — TIIOJIHasA KPHWBHU3HA D3JJIEMEHTA B CE€YCHHWU X OT BHCIIHEW HArpy3Kd, IIPpU KOTOPOU

r
X

OIIPEIEISIOT POrHo.
B o61em cityuae 11st 5xesie300€TOHHBIX M3rn0aeMbIX 3JIEMEHTOB BBIUUCIICHUE MTPOTU0a MPOU3BOIST
MyTeM pa30HeHHs IIEMEHTa Ha PsiJ Y4aCTKOB, OIpeeICHHs] KPUBH3HBI Ha TPAHHLIAX 3THX YYaCTKOB (¢

Y4YETOM OTCYTCTBHSI MIIM HAJIM4UMs TPELMH U 3HaKa KPUBU3HBI) U IEPEMHOXKEHUS IIOP MOMEHTOB M,

1 .
1 KPUBU3HBI (— 10 JJIMHE 3JIEMEHTA IIPU JTUMHCUHOM PACIIPCACIICHNE KPUBU3HbI B IIPEACIaX KaXXJI0T0
r
X

ydacTka. B aToM cirygae mporu6 B ceperHe MposieTa JIeMEHTa OIPEeACIISIOT 1Mo (hopMyie

12 |(1 1 21y (1 1
G QIR (O B Rt B T

1 1
rac (— y | — — KpUBU3HA 3JIECMCHTA COOTBETCTBECHHO HA JICBOU U IIPABOU OIIOPAX;
r r
sup,| sup,r

1 S
(— y — | — KPHUBU3HBI JICMCHTA B CUMMCETPUYHO PACIOJOXKCHHBIX CCUCHUAX (' (I = I')
r r

il ir

COOTBETCTBEHHO CJIEBA U CIIpaBa OT OCH CUMMETPHH (CEpeIUHbI IPOJIeTa);

1

(— — KpHUBHU3HA 3JICMCHTA B CCPCANHEC MIPOJICTA;

r
c

N — YeTHOE YHCIIO PABHBIX YUACTKOB, HA KOTOPBIC Pa3IelsIfOT MPOJIeT, IPHHUMAeMOoe He MeHee 6;
| — npostet anemeHTa.

B  o¢opmynax (7.25), (7.26) KpuBU3HBI 1 ompeJieNsIoT 1o ykazaHusim  7.3.7—7.3.16
r

1
COOTBETCTBECHHO JI1 YYaCTKOB 0e3 TPCIIUH U C TPpCUIMHAMMU. 3HaK — IMPUHUMAIOT B COOTBECTCTBHUU C
r

SMIOPON KPUBU3HBL

7.3.5 JIns n3rubaeMbIX HJIEMEHTOB IIOCTOSIHHOTO IIO JUIMHE JJIEMEHTA CEUeHHWs, HE HMMEIOIINX
TPEIINH, NPOTHOBI ONPEAENSAIOT M0 OOIMM IpPaBWJIAM CTPOUTEIHHOW MEXaHHKH C HCIOJIb30BaHHEM
JKECTKOCTH TOTIEPEYHOTO CEUCHNs, onpeensieMoit mo gopmye (7.31).

7.3.6 [dnsg wm3rmbaeMbpIX DSIIEMEHTOB IIOCTOSHHOTO IO IJIMHE OJJIEMEHTa CEYEHMS, HMEIOLIHX
TPEIIMHBI, Ha KaXJOM Yy4YacTKe, B Mpeaesax KOTOPOro H3rHOaromMii MOMEHT HE MEHSEeT 3Hak,
KPHUBH3HY JIONyCKaeTCsl BBIUUCITH JUId HauOoJee HAMpsHKEHHOTO CEYCHWs, NpPHUHUMAas €€ JUId
OCTaJIbHBIX CEYEHHUH TaKOro ydacTKa W3MEHSIOIICHCS MPOMOPLHMOHATIBHO 3HAYEHUSM H3THOAroIero
MOMEHTA.

st cBOOOAHO OMEPTHIX WIIM KOHCOJBHBIX 3JIEMEHTOB MaKCUMAaJbHBIA MPOTHO ONpENessiioT 1o

hopmyne

r

rne S — KOS(l)(I)I/IHI/IeHT, 3aBHC$[IHI/Iﬁ oT paC‘IeTHOﬁ CXCMbI DJJICMCHTA W BHJA HArpy3Ku,
OHpeﬂeHﬂeMLIﬁ 1o mnpaBujiaMm CTpOPITeJ'ILHOfI MCXaHUKU; NIPpU HeﬁCTBHH PaBHOMCEPHO pacnpeneneHHoﬁ
Harpy3KH 3Ha4CHHE S MPUHUMAIOT PaBHBIM:

fogl? (lj | (7.27)

E — T CBOOOTHO OTIEPTOH OATIKU |

yi JUTSI KOHCOJIBHOM OajKu;

1
(— — [IO0JIHas KPpUBU3HA B CEUCHUH C HanOOJIBIIUM I/ISFI/I6a}OH.lI/IM MOMEHTOM OT Harpys3kKu, Ipu
r

max

KOTOPOH ONpeACIAIOT NPOruod, BerauciseMas cornacuo 7.3.7—7.3.16.



OnpeaesieHne KPUBU3HBI KeJ1e300€ TOHHBIX 3J1eMEHTOB
Obwue nonoscenus

7.3.7 KpuBn3Hy u3rudaeMblx, BHEIIGHTPEHHO CXKaThIX M BHELIEHTPEHHO PACTSHYTHIX AJIEMEHTOB JUIs
BBIYHCIICHUS MX [IPOTHOOB ONPEICIISIOT:

a) JUIS JIEMEHTOB MJIM YYaCTKOB 3JIEMEHTa, IJI¢ B PACTAHYTOW 30HE HE 00pa3yrOTCsl HOPMAJIBHbIE K
MIPOAOJIEHOM OCH TPEIINHBI, — coriacHo 7.3.8, 7.3.10;

0) U1 2JIEMEHTOB WM y4YacTKOB JJIEMEHTAa, I B PAaCTSAHYTOH 30HE HMEIOTCA TPELIWHBI, —
cornacuo 7.3.8,7.3.9u7.3.11.

DJeMEHTHI WM YYacTKU SJIEMEHTOB PacCMaTPHBAIOT 0€3 TPEILUH, eCIIM TPELIUHBI He 00pa3yroTCs
(t.e. ycnoBue (7.1) He BBINONHSIETCS) MpPU JEHCTBUU MOJHOW HArpy3KH, BKIIIOYAOLIEH MOCTOSHHYIO,
BPEMEHHYIO JUIMTEIBHYIO U KPATKOBPEMEHHYIO HAIPY3KHU.

KpuBn3Hy xe1e300€TOHHBIX 2JIEMEHTOB C TPEIMHAMH U 0€3 TPEIIMH MOXHO TaKXKe OIPEAeIiATh Ha
ocHOBe Jle()OpMaIlMOHHON MOJIeN coryiacHo 7.3.17.

7.3.8 ITlomHyl0 KpUBHM3HY HW3rnOaeMbIX, BHEIEHTPEHHO CXAaThIX W BHEIEHTPEHHO PaCTSHYTHIX
9JIEMEHTOB OIPECISIOT IO GopMyIam:

JUISL yYaCTKOB 0€3 TPELIMH B PacTsIHYTOMH 30HE

E:(l) +(l) ; (7.28)
r \r), (r),

JJI y‘IaCTKOB C TpeH_II/IHaMI/I B paCTﬂHyTOﬁ 30HC
1_ (1) _(lj J{lj : (7.29)
r rj; rj, r 3

1 1 .
(— y | — | — KPUBU3HBI COOTBCTCTBCHHO OT HEIPOAOJLKUTCIBHOIO ACUCTBUS KPATKOBPEMECHHDBIX
r r

1 2

B dbopmyme (7.28):

Harpy3oK ¥ OT IPOJIOJDKUTEILHOTO ACHCTBHS MOCTOSIHHBIX U BPEMEHHBIX JUTUTENILHBIX HArPY30K.
B dbopmyme (7.29):

(lj — KpHUBH3HA OT HENMPOJOJDKUTEIEHOTO JIeHCTBHUS BCeW HArpy3KH, Ha KOTOPYIO IPOMU3BOJISAT
r 1
pacuer 1o aedopmMarusiM;
) “
— | — KpHBHU3Ha OT HEMPOJOJDKUTEIEHOTO NEUCTBHUS ITOCTOSHHBIX W BPEMEHHBIX JUTUTEIBHBIX
2
Harpysox;
) “
—| — KpHBHM3Ha OT NPOJOJDKHTEIHHOTO AEHCTBUS ITOCTOSHHBIX W BPEMEHHBIX JUIUTEIBHBIX
3
Harpy3soK.

Kpusuzasr [Ej , (EJ u (EJ OTIPENIEIISIIOT COTJIACHO yKa3aHusM 7.3.9.
r 1 r 2 3

1 y
7.3.9 KpuBu3Hy Kene300eTOHHBIX JIEMEHTOB — OT JCUCTBUS COOTBETCTBYIOMIMX HArpy3o0k (7.3.8)
r

OTIpENIEIAIOT 10 (hopMyIIe

1 M
i~ 7.30
=5 (7.30)

rae M — u3rudaroIuii MOMEHT OT BHEIIHEH Harpy3KH (C y4eTOM MOMEHTA OT IPOOJIHON CHIIBI
N) oTHOCHTENBHO OCH, HOPMAJBHOW K IUIOCKOCTH JCHCTBUS M3rMOAIOIIEro MOMEHTa M NMPOXOsIIei
yepe3 UEHTP THKECTU IPUBEIECHHOTO MOIEPEUHOrO CEUEHUS dJIEMEHTA;

D — w3rubHas KECTKOCTh MPHUBEICHHOTO IOIEPEYHOTO CEYCHHUS DJIEMEHTa, OmpereiseMasi o
thopmyne

D= Ebl Iredu (731)

rne Ep — wmomyms medopmarmmm cxaToro OeToHa, OMpeNeNseMblii B 3aBHCHMOCTH OT

IIPOJOJIKUTEIBHOCTH JEHCTBUSI HATPY3KH;

lreg — MOMEHT MHEPIIUY IPUBEACHHOTO MIOTIEPEYHOT0 CEUEHHsI OTHOCHTEIBHO €T0 LIEHTPa TIKECTH,
ONPEAEINIAEMBII C y4ETOM HAJIUYUS UIIU OTCYTCTBUS TPELLUH.

3HaveHus Moxayns aedopmanuu 6etoHa Ey 1 MOMeHTa MHEpIMU NPHUBEACHHOTO ce4eHHS g 115



2JIEMEHTOB 0€3 TpeUMH B PACTSHYTOW 30HE M C TPELIMHAMHU OIPENEISIOT COOTBETCTBEHHO MO
ykazanusim 7.3.10 u 7.3.11.

JKecmrocmb drcene3obemonnozo snemenma Ha yuacmke bes mpewun epacmﬂHymod 30HE

7.3.10 Xecrtkoctp xeme3o0eToHHOTO 3MeMeHTa D Ha ywacTke 0e3 TPEUINMH OIPENeNsioT 10
dhopmyme (7.31).

MomeHT nHepUuH |reg MPUBEICHHOrO MOIEPEYHOTO CEYCHHS 3JIEMEHTa OTHOCUTENIBHO €ro LEeHTpa
TSDKECTH OIPENeIIIOT KakK Ul CIDIOMIHOIO Tela 10 OOIMM MpaBHIaM CONPOTHBIEHHS YIPYTHX
JJIEMEHTOB C YYeTOM BCell IUIOIIanand cedeHWs OeToHa M IUIOIaJed CeYeHHs apMarypbl C
K03(h(pUIIMEHTOM NPUBEICHUS apMaTyphI K OCTOHY O

hea=1+lsa+1'5a, (7.32)
rae | — MOMEHT MHepuuH OCTOHHOTO CEYEHHs OTHOCUTENBHO LEHTPA TSKECTH IPHBEICHHOTO
HIOIIEPEYHOT0 CEYEHHs IEMEHTa;

ls, I's — MOMEHTBI MHEpIMH TUIOLIAIel CeUeHHs] COOTBETCTBEHHO PACTSHYTOH M CXKaTOW apMaTyphl

OTHOCHTEJNBHO IIEHTPA TSHKECTH MPHUBEACHHOTO MOMEPEYHOT0 CeUeHHs dJIEMEHTa,;

Is=As (ho - YC)Z; (7.33)
I's=A's (Ve - a')z; (7.34)
0. — KO3 PHIIMEHT PUBEIEHUSI apMATYPbI K OETOHY
o= E, ; (7.35)
E
Y. — PAacCcTOsiHME OT HamOoJiee CXKATOTO BOJIOKHA OETOHA JI0 IIEHTpPa TSDKECTH INPHBEAEHHOTO

TIONIEPEYHOT0 CEUSHHUS DJIEMEHTA.

3HaveHus | u y. onpenensioT mo OONIMM MpaBHWaM pacyeTa TeOMETPUYECKHX XapaKTePHCTHK
CEUYCHHH YIPYTUX JIEMEHTOB.

Jlomyckaetcst onpeensiTh MOMEHT HHEPLHH |roq O6€3 yueTa apMaTyphlL.

B sToM citydae 1S npsSIMOYTOJIBHOTO CEYCHHS
_ bh®

12
3HaveHus Moyt neopmanuu 6etona B popmynax (7.31), (7.35) npuHIMAIOT paBHBIMH:
IIPY HENPOJOJDKUTENIEHOM JEWCTBUU HATPY3KU
Ep = 0,85 Ey; (7.37)

NP IPOJOJDKUTEIIBHOM ISHCTBUY HATPY3KU

| =1 (7.36)

red

E,

E = E :—'
o ’ 1+¢b,cr

(7.38)

T

i€ Qpcr — MPUHUMAIOT 110 TabuuIe 5.5.
JKecmrocmp Jicene300emoHH020 NeMeHMA HA YYaACmKe ¢ MPewuHaMU 8 PACMsHYMOU 30He

7.3.11 JKecTkocTh Kene300€TOHHOTO JIEMEHTa Ha YJYacTKax C TPEUIMHAMH B PACTSHYTOW 30HE
OTIPEJIETISIIOT C YYETOM CIIETYOIIHUX MTOJI0KEHHH]:

- ceueHus rocie Ae(hOPMHUPOBAHUS OCTAIOTCS IIOCKHUMU;

- HaNIpsDKCHUS B OETOHE CKAaTOM 30HBI OMPEENAIOT KaK sl yIPyroro Teja;

- paboTy pacTsIHYTOro 0€TOHA B CEYCHHH C HOPMAIBHON TPEIIMHON HE YUUTHIBAIOT;

- paboTy pacTsHyTOro OETOHa Ha YYacTKe MEXAYy CMEKHBIMA HOPMAIBHBIMUA TPEUIMHAMHU
YYUTHIBAIOT TIOCPEACTBOM KOX(PPHUIINEHTA .

XKecrrocTh xene300eToHHOTO 3MeMeHTa D Ha yyacTkax ¢ TpelMHAMH ONpPENeIstoT mo Gopmysie
(7.31) u npuHUMAIOT HE O0JIee )KECTKOCTH 0€3 TPEIIHH.

3HaueHns wmoxayns gedopmanum cxaroro OeroHa Ep NPUHUMAIOT pPaBHBIMH  3HAYCHUSM
NpUBENEHHOTO Moayns nedopmannu Ep g, ompenensiembiM mo Qopmyne (5.9) mpu pacueTHbIX
3HAYEHHSX COMPOTHBICHUS O€TOHA Rptser TSI COOTBETCTBYIONMIMX HArpy30K (HEMPOJOKUTEIHFHOTO H
MIPOJIOJKUTENBEHOTO IEUCTBHSA).

MOMEHT MHEpIUH HPUBEICHHOTO TONEPEYHOTO CEUCHHUS 3JEMEHTA |reg OTHOCHTEIBHO €ro HEeHTpa
TSDKECTH OMPEACISAIOT M0 OOIIMM MPaBUJIaM COIPOTUBIICHHS YIPYTHX 3JIEMEHTOB C Y4ETOM IUIOIIAIN
cedeHUs] OCTOHA TOJNBKO CXXATOM 30HBI, IUIOMAACH CEYeHHUS CKATOW apMaTyphl ¢ KO3(QQHUIHEHTOM
NIPUBENICHNST apMaTypbl K OCTOHY Oy M PacTSHYTOH apMaTypel ¢ KOI((HINEHTOM IpHBEACHHS
apMartypsl K OETOHY Ol

lrea = Ip + Is o + I's 01, (7.39)



rae ly, ls, I's — MOMEHTBI MHEpIUH IUIOIACH CEYCHUS] COOTBETCTBEHHO C)KATOW 30HBI OETOHA,
pacTSHYTOH M CXKAaTOW apMaTypbl OTHOCHTENBHO IIEHTpa TSHKECTH NPHBEICHHOTO 0Oe3 ydera OeToHa
PacTSAHYTOH 30HBI OIIEPEYHOTO CEUCHUSI.

3navenus ls u I's onpenernsiror no dopmynam (7.33) u (7.34), mpuHMMas BMECTO ), 3HaYE€HHUE Ve,
paBHOE PACCTOSIHUIO OT Haubojiee CXKaTroro BOJOKHA OETOHA JI0 LEHTpa TSHKECTH INPHUBEAECHHOTO (C
K03(h(pUIMEHTaMH TIPUBEJCHUS Ols; M Olsp) MONIEPEUHOro ceueHus Oe3 ydera OeTOHA pacTSHYTOH 30HBI
(pucyHok 7.3); U1t N3rHOaeMBIX HIIEMEHTOB

Yem = Xm,

rne Xm — CPEIHSS BBICOTA CXKATOW 30HBI OCTOHA, YYMTHIBAIOIIAS BIUSHUE PabOTHI PacTSIHYTOTO
OeToHa MEXIY TpEIIWHAMH U ompenensiemMas cormacHo 7.3.12 (pucyHok 7.3).

3nauenus |, U ycm ONpenesioT 1Mo OOMKM HpaBHIIaM pacyeTa IeOMETPUYSCKUX XapaKTePHCTHK
CEUYCHHUH YIPYTUX JJIEMEHTOB.

3raueHns K03(p(PUIINEHTOB IPUBEIEHISI apMaTyPBl K OSTOHY Olgy U Olgy OIPEAETISIOT 1mo 7.3.14.

a (7
Ay

N ot '
= ﬁ/ . s !
j: ¢

A

b

~—
Xy = Yier

- “j:\— !T n e o,=e E

1 — ypoBeHb IIeHTpa TSHKECTH PUBEICHHOTO 03 yueTa pacTIHyTO! 30HBI O€TOHA TIOIEPEYHOTO
CEUYCHHUS
Pucynok 7.3 — IlpuBeieHHOE TIOTIEpEYHOE CeUeHHUE (@) U cXeMa HanpsHKeHHO-Ie(opMUPOBAaHHOTO
COCTOSIHHUS DJIEMEHTA C TpeIrHaMH (0) IS pacyeTa ero 1o aehopManusM IpH IeiCTBAN
M3rH0aroIEero MOMEHTA

7.3.12 Jnst u3ruGaeMbIx 2JIEMEHTOB MOJIOKEHHE HEUTPaNbHOW OCcH (CPEe/IHSS BBICOTA CHKATOM 30HBI
06eToHa) ONpPEACTAIOT U3 YPaBHEHUS
Sho = Os2 Sso - Ols1 S'so, (7.40)
rae Spo, Sgp U S'sg — CTATUYECKHE MOMEHTBI COOTBETCTBECHHO CXKATOM 30HBI OCTOHA, PACTIHYTOU U
CXKaTON apMaTypbl OTHOCUTEIBHO HEUTPAIbHON OCH.
JIns mpsMOYTONBHBIX CEYEHUIN TONBKO C PaCTAHYTOM apMaTypoil BBICOTY CXKATOM 30HBI OMPEEIISAIOT
o opmyIie

X =M (’\/(/usasZ )2 +2ua, _:usasz) ' (7.41)

° bh,
Jns mpsAMOYTrOJBHBIX CEUEHM € PACTAHYTOM M CKAaTOW apMaTypod BBICOTY C)KAaTOM 30HBI
onpenessoT no hopmyJie

’
!

’ 2 ' "y,
Xm = hO (:usasz +:usasl) +2 /usasz +:us asl h_ _(:usasz +/us asl) ' (742)

0



’
_A
rae y, =—-.
° bh,
Jna TaBpoBBIX (C TMOJKOW B CXKaTOH 30HE) M JIByTaBPOBBIX CEUEHHUN BBICOTY C)KATOW 30HBI
OTpenessoT o hopmyJie

2 ' h!
’ ’ a ’ f ’ ’
Xm = hO (:usasz +;us,asl +/uf ) + 2 :usaSZ +,Lls a;l E_'—;uf 2h _(;usasZ +:us as,l +:uf ) ' (743)
0
’
rae up = L
" bh,
A'f — IIomajgb CECYCHUA CBECOB C)KaTOM TMOJIKH.

JIyisl BHEIIEHTPEHHO C)KAaTBIX M BHEIEHTPEHHO PACTSHYTHIX JIEMEHTOB IOJOKEHHE HEHTpaTbHOH
ocH (BBICOTY C)KaTOW 30HBI) ONPEAEISIOT U3 YPAaBHEHHUS

’

IbO +a52|so +asllso

Yn = : (7.44)

’
Spo — ApSg0 + 1S
Ine YN — pacCTOSHHE OT HEHTpaspHOW OCH [0 TOYKHA NPWIOKEHHS NpoaoiabHON cmisl N,

OTCTOHHIeﬁ OT HEHTpPA TAXKCCTU MOJIHOTO CCUCHUA (663 yucTa TpeHlI/IH) Ha pacCTOSAHUN eO = W )

Ibo, 1s0, I's0s Sbos Sso, S'sy — MOMEHTBI MHEPIMH U CTATHYECKUE MOMEHTHI COOTBETCTBEHHO C)KAaTOM
30HBI OETOHA, PACTSIHYTOW M C)KaTOM apMaTyphl OTHOCHTEIILHO HEHTPaJIbHOW OCH.

Jlomyckaercst Juisi 3JIEMEHTOB IPSIMOYTOJIHOTO CEYEHMs BBICOTY C)KATOM 30HBI NPH AEHCTBUHU
narubaromux MoMeHToB M mipomonsHOH critel N ompenensTs mo gpopmyire
red N

)
Aed M

T Xy — BBICOTa CXKATOW 30HBI M3TrHOAEMOro 3JEMEHTa, ompenensiemMas o gopmynam (7.40)—
(7.43);

lreds Ared — MOMEHT MHEPIMH W IUIOMAAb HPUBEACHHOTO IONEPEYHOTO CEUEHHs, OIpeeiieMbIe
JUTS TIOJTHOTO ceueHns (0e3 ydeTa TperuH).

3HaYCHHST TEOMETPHUCCKUX XaPAKTEPHUCTUK CCUCHHS 3JIEMEHTa OMPEACIIIIOT M0 OOILIMM IIpaBHIaM
pacueTa CeUeHHsI YIPYTUX dJICMEHTOB.

B dopmyne (7.45) 3HAaK «IUIIOC» NPUHUMAIOT TPUA CKUMAIOIICH, a 3HAK «MHHYC» — TPH
pacTsaruBaroliel mpoaoIbLHON CUIIe.

7.3.13 JKecTkocTh W3rHOAEMBIX IKEIIE300€TOHHBIX JIIEMCHTOB JOITyCKAETCS OMNPEACTSATh II0

thopmyne

X, =X, £ (7.45)

D = Egred As Z (o - Xm), (7.46)
IZle Z — paccTOSHHE OT LEHTPa THKECTH PACTSIHYTOH apMaTypbl IO TOYKH TPHIOKEHHS
PaBHOAECHCTBYIOLIEH YCUIINH B CKATOU 30HE.
JIist 37eMEHTOB MPSMOYTONBHOTO CEYEHHsI NMPU OTCYTCTBHHU (Wi O€3 ydeTa) cKaTol apMaTypbl
3HA4YEHHE Z ONPENENSAIOT 1Mo (hopMyIie
z:ho—lxm. (7.47)
3
Jlist BIeMEHTOB MPSMOYTOJBHOTO, TaBpOBOrO (C TOJNKOH B C)KaToil 30HE) M JIByTaBPOBOTO
MOTEePEYHbIX CCUCHHUI 3HAYCHHE Z JIOMyCKACTCsI MPHUHUMATh paBHbIM 0,8 hy.
7.3.14 3navenus k03¢ HUIMEHTOB IPUBEICHUS apMaTyphl K OSTOHY IPHHUMAIOT PaBHBIMU:
JUISL CKaTOW apMaTyphl

E
oy =——}; (7.48)
Eb,red
JUISL pacTAHYTOM apMaTypbl
E
o, =—" (7.49)
Eb,red

rne Epreg — TPHUBEICHHBIA MOIYNb IeopMalyu CKaToro OeToHa, ONpeAeiseMblil o GopmyJe
(5.9), npu HEIPOOIKUTETHLHOM U ITPOIOJDKUTEIBHOM JICHCTBUH HAarpy3KH;

Esred — TpHBENCHHBIN MOAyNh AedOpMany PaCTSIHYTOH apMaTyphl, ONpENEsIeMBbIi C y4eTOM
BIIMSTHUS PaOOTHI PaCTSIHYTOro OETOHA MEXAY TPEIIMHAMU 110 (hopMyIie



E
Bopeg =— - (7.50)
3HaueHus ko3 puLreHTa s onpeaenstor o hopmyie (7.22).
Jormyckaercss IpuHIMATh s = | B CIeI0oBaTeNbHO Og; = O . 1lpu 3TOM, ecnm ycmosue (7.24) He
YAOBIETBOPSETCA, pacueT MPOU3BOIAT C yueToM Koddduumenta s mo dpopmyne (7.23).

7.3.15 TIIporuObl Keae300CTOHHBIX JJIEMCHTOB MOXHO OIPEACIITSE 110 OOIIMM IpaBUIaM
N 1
CTPOUTEIbHOW MEXaHHKH C HCIOJb30BAaHUEM BMECTO KPUBH3HBI — HEMOCPEICTBEHHO H3TMOHBIX
r

JKECTKOCTHBIX XapakTepucTHK D myTeM 3aMeHBI ynpyrux M3THOHBIX XapakTepucTuk EJ B pacueTHbIX
3aBUCHMOCTSIX Ha yKa3aHHBIE XapakTepucTuku D, Beraucnsemsle mo ¢popMyinaM, IpUBEJEHHBIM B 7.3.9
n7.3.13.

[Ipu coBMecTHOM JAEHCTBHHM KPATKOBPEMEHHOW M [UIMTENFHOW HArpy30K TONHBIA MpoOrud
3JIEMEHTOB 0€3 TPEUIWMH M C TPEIIMHAMH B PACTSHYTOW 30HE ONPENEISIIOT IYTEM CYMMHPOBAHUS
Nporu0OB OT COOTBETCTBYIONIMX HArPY30K MO aHAJOIMU C CyMMHPOBaHHEM KPHBU3HBI coriiacHo 7.3.8,
MIPUHUMAs] )KECTKOCTHBIE XapaKTepUCTUKU D B 3aBUCHUMOCTH OT YKa3aHHOW B 3TOM ITyHKTE IPUHATON
IIPOJOJKUTEIBHOCTH AEMCTBYSI pacCMaTpUBAaEMOM Harpy3KHu.

Jlomyckaercsi TIpH OIpeeNIeHN JKECTKOCTHBIX XapaKTEepUCTUK D 3JeMEHTOB ¢ TpelMHAMHU B
pacTSHYTOW 30HE MpUHUMATh KOo3(duimeHT s = 1. B 3ToM cilydae Nmpu COBMECTHOM JCHCTBHU
KPaTKOBPEMEHHOH M JUTUTENEHON HArpy30K IOJHBIA MPOTHO 3JEMEHTOB C TPEIIMHAMH OIPENEIISIOT
MyTeM CYMMHPOBaHUS IIPOTUO0B OT HENPOAOIDKUTEIBLHOTO AEHCTBUSI KPAaTKOBPEMEHHON HArpy3KU U OT
OPOAOIDKUTENBHOTO JAEUCTBHS JUIMTENBHOM HAarpy3kd C Y4YETOM COOTBETCTBYIOUIMX 3HA4YEHUI
JKECTKOCTHBIX XapakTepHCTHK D, T.e. moj00HO TOMY, KaK 3TO MPHHATO JUIS 3JIEMEHTOB 0€3 TPEeInH.

Onpenenenne KPUBU3HBI KeJIe300€TOHHBIX 3JIEMEHTOB HA OCHOBE HeJIMHeHOM
AeopMalHOHHOI MoJeIn

7.3.16 IlonHyio KpUBHU3HY JK€IE€300€TOHHBIX 3JIEMEHTOB Ha y4yacTKax 0e3 TpEeIIMH B PacTSHYTOU
30HE CeUeHHs ompenesisioT mo ¢opmyne (7.28), a Ha ydacTKaxX ¢ TPEUIMHAMH B PACTSIHYTOH 30HE
ceuenuss — 1o dopmyie (7.29).

3HaveHUs KpUBH3HBL, BXojsmue B ¢popmyisl (7.28) u (7.29), onpenensror U3 pemieHus] CHCTEMBI
ypaBHeHwMi (6.36)—(6.40). [Ipu 3TOM 1T SIIEMEHTOB C HOPMAaIBHBIMH TPEIIHHAMU B PACTIHYTON 30HE
HalpspKeHUe B apMarype, IepeceKaronield TPeUHBI, OTPEeNSTIoT o hopMyJie

EyVyéy

o, =3 (7.51)

Wsj

rae

1

Yg=—"T-—. (7.52)
140,850
' <

si
31ech &sore — OTHOCUTENBHAS JedopManusl PacTAHYTOH apMaTyphbl B CEYCHHUM C TPEIIMHOU cpasy
nocie o0pa3oBaHs HOPMAIBHBIX TPEILHH;

€j — YCpeOHEHHass OTHOCHTENbHass JedopMamnus pacTAHYTOH apMaTyphl, IepeceKaromei
TPELINHBI, B pACCMAaTPHBAEMOI CTaIUK pacyueTa.

[Tpu onpeseneHny KPUBU3HBI OT HENPOJOIDKUTENLHOTO JISHCTBHS HArPy3KH B pacyeTe MCIONb3YIOT
JarpaMMbl  KPaTKOBPEMEHHOTO  J1e(OpPMHUPOBaHHsI CKATOr0O M PACTSIHYTOro O€ToHa, a TpH
OIpECTICHNH KPHUBU3HBI OT MPOJOJDKUTENBHOTO JEWCTBHS HAarpy3KM — JHarpaMMbl JUIMTEIBHOTO
nedopmupoBaHuss OETOHA C PacUYETHBIMH XapaKTEPUCTUKAMM JJIsl MPEAEIbHBIX COCTOSIHUM BTOPOM
TPy

Jlst 9acTHBIX ciIydaeB JCHCTBHSI BHEIIHEW Harpy3ku (M3rud B JBYX IUIOCKOCTSAX, W3rH0 B
TUTOCKOCTH OCH CUMMETPHH TOTICPEYHOT0 CEYEHHSI SJIEMEHTA ! T.I1.) KPUBU3HBI, BXOJSIIUE B (DOPMYIIBI
(7.28) u (7.29), onpepensioT U3 pelIeHus CUCTEM YpaBHEHNH, yKa3aHHbIX B 6.2.27—6.2.29.

8 KOHCTPYKTUBHBIE TPEBOBAHUSA
8.1 OB E MMOJIOKEHUA

8.1.1 Jlns oOecneueHus Hecylieil COCOOHOCTH, MPUTOJHOCTH K HOPMAaJbHOW SKCIUTyaTallMd U
JIOJITOBEYHOCTH OCTOHHBIX M JKEJIe300€TOHHBIX KOHCTPYKLMI MOMHMO TPEOOBaHWH, ONpenesieMbIX



pacueToMm, cieayeT BBIIOIHATh KOHCTPYKTUBHBIE TPEOOBAHUA:

- 10 FEOMETPUUECKUM pa3MepaM 3JIeMEHTOB KOHCTPYKLHI;

- I10 apPMHUPOBAHUIO (COAEPIKAHUIO M PACIIOJIIOKEHUIO apMaTyphl, TOJIIMHE 3alUTHOTO CJI0si OETOHa,
AQHKEPOBKE M COSIMHEHUSIM apMaTyphl);

- 10 3aIUTE KOHCTPYKIMH OT HEOJIArONPHUATHOTO BIUSHUS BO3AEHCTBUI CpEbl.

8.2 TEOMETPUYECKHUE PASMEPHI KOHCTPYKIIAM

8.2.1 MuHuManbHbIE TEOMETPUYECKHE pa3Mepbl CEUCHHI KOHCTPYKIMH CliefyeT Ha3HadaTh
TaKMMH, YTOOBI 00ECIIEYNBATE:

- BO3MOXKHOCTH Ha/ITIEXKAIIETO Pa3MELICHUS apMaTyphl (PaCCTOSHUSI MEXTY CTEPKHSAMH, 3aIlUTHBINA
Cc10it OeTOHA U T.11.), €€ aHKSPOBKH M COBMECTHOH pabOThI ¢ OETOHOM;

- IOCTaTOYHYO )KECTKOCTh KOHCTPYKIIHI;

- He0OOXO/IMMYIO OTHECTOHKOCTD, BOJOHEIPOHUIIAEMOCTb KOHCTPYKIMHI, TETUIO- ¥ 3BYKOU3OJISILIUIO,
KOPPO3HOHHYIO CTOMKOCTB, palHalldOHHYIO 3aIIUTY | T.II.;

- BO3MO)KHOCTh KQUE€CTBEHHOTO M3TOTOBJICHHUS IIPH OETOHUPOBAHUN KOHCTPYKIHH,

8.2.2 Pa3Mepbl cedeHHI BHELEHTPEHHO CKaThIX AJIEMEHTOB IS O0ECHEYeHUS HX JKECTKOCTH

|
PEKOMEHTyETCSI IPUHMMATH TAKAMH, YTOOBI MX THOKOCTh —~ B JI0OOM HATIPABJICHHUH HE MPEBBIIANA:
|

200 — 11 sKe1e300€ TOHHBIX DJIEMEHTOB;

120 — 11 KOJIOHH, SIBJISIOIIMXCS dJIEMEHTAMH 3IaHHIA,

90 — st OETOHHBIX DJIEMEHTOB.

8.2.3 B KOHCTPYKIMAX 3/[aHUH ¥ COOPY)XEHHH CIlielyeT IpelycMaTpuBaTh HX pa3pesKy
MOCTOSTHHBIMHA U BPEMCHHBIMH TEMIICPATYPHO-YCAIOYHBIMHU IIIBAMHU, PACCTOSHUS MEKIY KOTOPBIMHU
HA3HAYAIOT B 3aBHUCHMOCTH OT KIMMATWYCCKHX YCJIOBUH, KOHCTPYKTHBHBIX OCOOCHHOCTEH
COOPYKEHUSI, TTOCIIECIOBATEIIEHOCTH MPOU3BOACTBA Pa0OT U T.II.

[Tpu HepaBHOMEpHOH ocaake (PyHIAMEHTOB CIEAyeT MpeayCMaTPUBATh pa3jieiieHHe KOHCTPYKIU
0CaJOYHBIMH IIIBAMH.

8.3 APMUPOBAHMUME
3aImuTHLBIN CJ10ii 0eTOHA

8.3.1 Apmarypa, pacroyio)KeHHasi BHYTPU CEYEHHs KOHCTPYKLHH, TOJDKHA UMETh 3allUTHBIA CIION
OeToHa (PacCTOSIHUE OT MOBEPXHOCTH apMaTypbl IO COOTBETCTBYIOIIEH TPaHU KOHCTPYKIIHIA), YTOOBI
00ecneYnBaTh:

- COBMECTHYIO paboTy apMaTyphl ¢ 6ETOHOM;

- aHKEPOBKY apMaTyphl B OETOHE ¥ BO3MOXKHOCTh YCTPOUCTBA CTHIKOB aPMATYPHBIX JIEMEHTOB,;

- COXPAHHOCTh apPMAaTypbl OT BO3JCHCTBHIA OKpyXarouied cpeasl (B TOM YHCIEC MPU HATUYHU
arpecCHBHBIX BO3/ICHCTBHI);

- OTHECTOMKOCTh U OTHECOXPAHHOCTb.

8.3.2 TonuuHy 3aIIMTHOTO CIIOsi OETOHA HA3HAYAIOT MCXOIs U3 TpeboBanuit 8.3.1 ¢ ydeToMm Tuma
KOHCTPYKIUH, pONM  apMatypbl B  KOHCTPYKUMsIX  (MpojgosibHass — pabodasi, monepedHast,
pacmpenenuTenbHas, KOHCTPYKTHBHAs apMaTypa), YCJIOBHI OKpyXXaromed cpeabpl M JuaMerpa
apMarypesl.

MuHMMaTbHBIC 3HAYCHUS TOJIIMHBI CIIOSI OeTOHa paboduell apMaTypbl CleIyeT MPUHUMATH 10
Tabmuie 8.1.

Tabmuua 8.1
. . TonmuHa 3alUTHOTO €10
VYcnoBus dKcITyaTaluu KOHCTPYKIMN 30aHUN
OeToHa, MM, HE MCHEe
1. B 3aKpBITBIX TOMEUICHUAX IPH HOPMAIILHON ¥ MOHMKEHHOW BIaKHOCTH 20
2. B 3akpbITBIX TOMEUICHUSX NPH IOBBILCHHOW BIAXHOCTH (IIpU 25
OTCYTCTBUH JJONOJHUTEIBHBIX 3aIIUTHBIX MEPOIIPHSATHH)
3. Ha otkpseITOM BO3Ayxe (IIpH OTCYTCTBHH JOTOJHHUTEIBHBIX 3aIIUTHBIX 30
MEPOTIPUSITHIA)
4. B rpyHTe (IpH OTCYTCTBUU JOTOTHUTENBHBIX 3aIIUTHBIX MEPOIIPHUATHIL), 40
B (pyH/IaMEHTaxX MU HAJIMYUU OETOHHOMW IOATOTOBKH




Jlyist COOpHBIX AJIEMEHTOB MHMHHMAaJIbHBIE 3HAYEHHs TOJILIMHBI 3aIUTHOIO CJIosi OeToHa paboueii
apMarypsl, yKa3aHHble B Tabnuiie 8.1, yMEeHbIIAIOT Ha 5 MM.

JIJisi KOHCTPYKTHBHOM apMaTypbl MHUHHMajbHbIE 3HAUCHMs TOJIIMHBI 3AIIUTHOTO CJIoS OeToHa
NPUHUMAIOT Ha 5 MM MEHBIIIE 110 CPAaBHEHHUIO ¢ TpeOyeMbIMU 1J1sl pabodell apMaTyphbl.

Bo Bcex ciydasx TONIIMHY 3aliUTHOTO CJIOsI OETOHa CleAyeT Takke IPHHUMAaTh HE MeEHee
JiaMeTpa CTEp>KHsI apMaTyphl.

MuHuMa/IbHbIE PACCTOSTHUSA MEKAY CTEPKHAMU apMaTyphbl

8.3.3 MuHMMaNbHbIE PAcCTOSHUS B CBETY MEXAY CTEPXKHSAMHU apMaTyphl CleAyeT NPHHUMATh
TaKAMH, 9TOOBI 00ECTIEYNTH COBMECTHYIO Pa0OTy apMaTypsl ¢ OETOHOM M KaueCTBEHHOE U3TOTOBJIICHHE
KOHCTPYKIIWH, CBSI3aHHOE C YKIJIAIIKOW W YIUIOTHEHHEM OETOHHOW CMeCH, HO He MeHee HauOOIbILIEero
JIaMeTpa CTePIKHS, a TaKKe He MeHee:

25 MM — TIpY TOPU30HTAIEHOM HJIM HAaKJIOHHOM IOJIOXKEHHH CTEPXKHEH NMpH OETOHMPOBAHHUM LIS
HIDKHEH apMaTypbl, PacIIoJIOKEHHOH B OJIMH WIIH J[Ba PA/a;

30 MM — TO Xe, Ul BEpXHEH apMaTyphl,

50 MM — TO jXe, IPU PACIIOJIOKSHUH HIDKHEH apMaTyphl Ooliee 4eM B JiBa psina (KpoMme CTepKHeH
JBYX HHOKHHX PSIOB),  TAKXKE IIPH BEPTUKATIBHOM IOJOKEHUH CTEP)KHEH MPU OETOHHPOBAaHHU.

[1pu CTeCHEHHBIX YCIOBHAX AOMYCKAETCS pacloiararb CTep>KHU rpyIaMu — Iydkamu (6e3 3a3opa
Mexny HuMH). [Ipum 3TOM paccTosHHS B CBETY MEXIy Iy4KaMH JOJDKHBI OBITH TaKkkKe HE MeHee
NPUBEACHHOIO JWaMeTpa CTEP)KHS, HSKBHBAJICHTHOTO IO IUIOIIAJM CEYCHHUS ITyYKa apMarypel,
NPUHAMAEMOTO PaBHBIM:

ds,red = idszl '
1

rae s — JuaMeTp OIHOTO CTEP)KHS B IyUKe;
N — YKUCJIO CTEP>KHEU B ITyUKe.

IIponosbHOe apMuUpOBaHUe

8.3.4 B ixene300eTOHHBIX JJIEMEHTaxX IUIOMIAAb CEUSHHsSI HPOJOIBHON PAcTSIHYTOH apMarypbl, a
TaK)Ke CXKaToH, eciau OHa TpeOdyeTcs IO pacyeTy, B HPOLEHTaX IUIOMIAAM CeyeHUs OETOHA, paBHOM
MIPOM3BEACHUIO IHPHUHBI MPSIMOYTOJIBHOTO CEYeHHUs MO0 MIMPHHBI pedpa TaBpPOBOTO (ABYTaBPOBOTO)

A

cedeHusI Ha pabouyro BBICOTY cedeHns, 1, = —-100% cnexyer mpuHIMATh HE MEHEe:
0
0,1 % — B wusrubaeMblxX, BHELCHTPEHHO PACTAHYTHIX DIIEMEHTaX W BHELCHTPEHHO CHKATBIX

Iy A
AJIEMEHTaX Mpu ruOkocTH — <17 (JIs NPsIMOYTOJIbHBIX CEYCHUH H <5);
|
IO
0,25 % — BO BHELEHTPEHHO CXKAaThIX JJEMEHTaxX HPH TMOKOCTH —- =87 (miIs mpsSMOYroJbHBIX
1

ceueHui IFO >25);

JUTS TIPOMEKYTOUHBIX 3HAYCHHUN TUOKOCTH JIEMEHTOB 3HAUCHUE |lg OTIPEICIISIOT IO HHTEPITOJISAIUH.

B sneMenTax ¢ mpoaONBHON apMaTypoil, pacroioKECHHON paBHOMEPHO IO KOHTYpPY CEYCHUS, a
TaKKe B IEHTPAIbHO-PACTSHYTHIX DJIEMEHTAX MHUHHMAIBHYIO IUIONIA[b CEUCHUSI BCEH MPOAOJILHOM
apMarypsl ClieyeT MPUHUMATh BABOE OOJBIIE YKA3aHHBIX BBIIIE 3HAYEHUH M OTHOCHTH MX K MOJHOM
IUIOILIAAN CEYEHNST OETOHA.

8.3.5 B 0eTOHHBIX KOHCTPYKIMSX CJIEAYET MPeayCMaTpUBaTh KOHCTPYKTHBHOE apMHUPOBaHHUE!

- B MECTax PE3KOT0 U3MEHEHHS Pa3MEPOB CCUCHHS SJICMEHTOB;

-B 6CTOHHI:-IX CTCHAX oA U HA HpOGMaMI/I;

- BO BHCICHTPCHHO C)KATBIX 3JICMCHTAX, PACCUMTHIBACMBIX IO MPOYHOCTH Oe3 ydera pabOThI
pacTsHyTOro OCTOHa, y TpaHEH, TJe BO3HUKAIOT pACTATUBAIONIAC HANPSDKCHUS, TMPH STOM
k03 dunreHT apMUpoBaHus Ll npuHUMaroT He Menee 0,025 %.

8.3.6 B kene300€TOHHBIX JIMHCHHBIX KOHCTPYKIUSX U IUTUTaX HAHOOJBIIHE PACCTOSHUS MEKITY
OCSIMH CTep)KHEH MpPOIOIBHON apMaTypbl, oOecreunBaromme 3(pQGEKTHBHOS BOBICYCHHE B paboTy
OcToHa, paBHOMEPHOE paclpe/ielicHUe HAMPsDKEHUH u neopMaruii, a TakKe OrpaHHYCHUC ITHPUHEI
PaCKPBITHS TPEIINH MEXITY CTEPKHIMH apMaTypbl, TOJKHBI OBITH He Ooee:

B JKeJIe300€TOHHBIX OaKax M IUINTAaX:



200 MM — IIpH BBICOTE TonepeyHoro ceyenus h < 150 Mm;

1,5h u 400 MM — ipu BBICOTE TIOTIEPEYHOTO ceueHus h > 150 mm;

B )K€J1€300€TOHHBIX KOJIOHHAX:

400 MM — B HarpaBJICHUH, TIEPIIECHIUKYIISIPHOM TUIOCKOCTH U3rH0a;

500 MM — B HanpaBJICHUH IJIOCKOCTH M3THOA.

B >kene300eTOHHBIX CTEHAX PacCTOSHUSA MEXIY CTEpP)KHSAMH BEPTHUKAJILHON apMaTypbl IPUHUMAIOT
He Oonee 2t u 400 MM (t — TONIIIMHA CTEHBI), 8 TOPU3OHTAINBHON — He 6oiee 400 MM.

8.3.7 B Oanmkax m peOpax mmpwHOH Oosee 150 MM YHCIO TMPOJOIBHBIX PabOYMX PACTIHYTBIX
CTEpXKHEH B IIONEPEYHOM CEYCHHH JOJDKHO OBITH He MeHee ABYX. [lpu mmpuse snemenTa 150 MM u
MEHee JIOIYCKaeTCsl yCTaHABIMBATh B IONIEPEYHOM CEUSHUH OIMH NPOLOIBHBIN CTePIKEHb.

8.3.8 B Oankax 10 Omopsl cleayeT MOBOIUTH CTEPXKHU IMPOIONIBHON pabodeld apmarypbl ¢
TIOMA/IBIO CEUEHHs HEe MeHee '/, MIIOMA/i CeUeHHs CTepIKHEH B IPOJIETe K He MEHee JBYX CTEpIKHEl.

B mmTax 10 onopsl cieayeT JOBOJUTH CTEPIKHU MPOJIOIbHON paboueii apMaTypbl Ha 1 M IIMPHUHBI
IUIMTHI C IIOIIaAbI0 CCUCHHS HE MCHCC /3 mionaau CEYCHUsA CTep)KHeﬁ Ha 1l M INIUPUHBL IIJINTBL B
npoJiere.

ITonepeunoe apMupoBaHue

8.3.9 Ilonepeunyro apmMaTypy CilemyeT yCTaHaBIMBATh UCXOS M3 pacdyeTa Ha BOCIIPUATHE yCUINH,
a TaKXKe C [EeNbI0 OTPAaHWYEHHS PAa3BHUTHS TPEIIUH, yJACpP)KaHMS IPOJOJIBHBIX CTEPKHEH B MPOEKTHOM
MIOJIOXKEHHUH W 3aKPEIUICHHS HX OT OOKOBOTO BBIITYYHBAHHS B JIIOOOM HaIlpaBICHHH.

ITomepeunyto apmarypy YCTAaHAaBIMBAIOT y BCEX IIOBEPXHOCTEH >KEIE€300€TOHHBIX AIEMEHTOB,
BOJIM3H KOTOPBIX CTaBUTCS MPOAOJIbHAS apMaTypa.

8.3.10 /Inamerp momepeyHoOi apMmarypbl (XOMyTOB) B BSI3aHBIX KapKacaX BHELEHTPEHHO CHKaThIX
3JIEMEHTOB NpUHUMaIOT He MeHee 0,25 HaubonplIero quamMeTpa MpoAoJILHOM apMaTyphl U He MeHee 6
MM.

JluameTp monepevyHoi apMaTypbl B BS3aHBIX KapKacaX M3rH0AaeMbIX JJIEMEHTOB NPUHHUMAIOT HE
MeHee 6 MM.

B cBapHBIX Kapkacax JauaMeTp IIONepeyHOH apMmarypbl NpPUHHMAalOT HE MEHee JuaMerpa,
YCTaHABIMBAEMOTO U3 YCIIOBUS CBAPKH C HAMOOJIBIINM TUAMETPOM ITPOIOIBHON apMaTyphl.

8.3.11 B xene300eTOHHBIX 3JEMEHTaX, B KOTOPBIX IOMEpeYHasl CHila 10 pacueTy He MOXKET OBITh
BOCIIPUHATA TOJIBKO OETOHOM, CIIeyeT IpelycMaTpuBaTh YCTAHOBKY IOTIEPEYHON apMaTyphl C IIaroM
He 6onee 0,5 hy u He Gonee 300 mMm.

B crnmomHBIX TUMTax, a Takke B 4acTOPEOPHCTHIX IUHMTaxX BbIcOTOM MeHee 300 MM u B Oanmkax
(pebpax) BpicoTol MeHee 150 MM Ha ydacTke 3JeMEHTa, T[e IIONepeYHas CHia II0 pacyeTy
BOCIIPUHHUMAETCS TOJILKO OETOHOM, TIONIEPEUHYI0 apMaTypy MOXKHO HE YCTaHABJIMBATh.

B 6ankax u pedpax Boicotoii 150 MM 1 Gosee, a Takke B 4aCTOPEOPUCTHIX IUIUTaxX BbIcOTOM 300 MM
u OoJiee, HA y4acTKax dJIEMEHTa, I/ie TIONepeYHas CHiia 10 pacyeTy BOCIPHHUMAETCS TOJIBKO OETOHOM,
cllelyeT MpeayCMaTpUBaTh YCTAHOBKY MOMEPEYHON apMaTyphl ¢ marom He Gosee 0,75 hy u He Ooinee
500 mm.

8.3.12 Bo BHEUEHTPEHHO CXKaThIX JIMHEHHBIX AJIEMEHTAaX, a TAKXKE B U3rMOAEMbIX DJIEMEHTax IpH
HaJIMYUM HEOOXOJMMOM IO pacdeTy CKaToW NpOAOJIFHON apMaTypsl ¢ ILENbI0 IPEIOTBPAIICHHS
BBIITyYMBaHHs MPOJOIBHON apMaTyphbl CIIEAyeT YCTaHaBIHMBAThH IONEPEUHYIO0 apMaTypy ¢ IaroM He
6onee 15d u He Gonee 500 MM (d — mauaMeTp C:KaTOM MPOIOIBHOM apMaTypHI).

Ecnu miomanp cedeHus CxKaTod NPOAOJIBHONW apMaTypbl, YCTAHABIMBAEMOM Yy OJHOW W3 rpaHel
anemenTa, 6omee 1,5 %, momepedHyo apMarypy CleqyeT yCTaHaBIMBaTh ¢ marom He Gomee 10d u He
6osee 300 Mm.

8.3.13 KoHcrpykiusi XOMyTOB (TIONEPEYHBIX CTEpP)KHEH) BO BHEIEHTPEHHO CHKATBIX JIMHEHHBIX
AJIEMEHTaxX JIOJDKHA OBITh TaKO#, YTOOBI MPOMOJbHBIE CTEpXKHHM (IO KpaiiHed Mepe dYepe3 OJMH)
pacrosarajiuch B MeCTax Mepern0oB, a 9TH Neperuosl — Ha paccTosiHuu He 6onee 400 MM o mMpuHe
rpanu. [Ipu mmpuHe rpanu He 6onee 400 MM U YMCIe IPOAONIBHBIX CTEPIKHEW y 3TOW rpaHu He Oolee
YeThIpeX AOIYCKAeTCsl OXBAT BCEX MPOJIOIBHBIX CTEPXKHEH OJJHUM XOMYTOM.

8.3.14 B onemeHTax, Ha KOTOpBIC JCHUCTBYIOT KpYyTSIIME MOMEHTHI, IIONIEpeYHas apMmarypa
(XOoMyTBI) TOIKHA OOPa30BEIBATH 3aMKHYTHIH KOHTYD.

8.3.15 Tlomepeunyro apmarypy B IUIMTax B 30HE TMPOAABIMBAHMSA B HAIpaBICHUH,
TepIEHANKYIPHOM CTOPOHAM PAcUeTHOrO KOHTYpA, YCTAHABIMBAIOT C mmarom He Gomee /3 hy u e
6omee 300 mm. Crepsxau, Ommkaiiime K KOHTYPY TPy30BOH IUIONIAIH, pactoiaraT He Gimke hy/3 u
He manee hy/2 ot aroro xoutypa. [Ipu 3TOM ImMpHHA 30HBI TIOCTAHOBKH IOIEPEYHON apMaTypsl (OT
KOHTYpa TPy30B0ii ILTOMAM) AOTKHA OBITh He MeHee /s No.

PaccrosiHus Mexay CTEp>KHSMM NONEPEYHOM apMaTyphl B HAIPaBICHUM, NIapaluIeIbHOM CTOPOHAM



PAcYeTHOrO0 KOHTYpa, NPUHHMAIOT He Oonee '/, JIMHBI COOTBETCTBYIOLIEH CTOPOHBI PACUETHOIO
KOHTYpa.

8.3.16 PacuerHyro momepeuHylo apMarypy B BHIE CETOK KOCBEHHOT'O apMHUpPOBAHUS IIPU MECTHOM
CKaTHU (CMSTHH) pacIojiaraioT B MpeAeitax pacueTHOW miomann Apmax (6.2.43). Ilpu pacnonoxeHun
Ipy30BOH IUIOLIAIN Y Kpasl JIEMEHTa CETKH KOCBEHHOI'O apMHPOBaHHS PaclojaraioT MO IUIOMIaIH C
pa3MepaMi B Ka)XXIOM HAIpaBICHHH HE MEHEe CYMMBI IBYX B3aHMHO INEpPIEHIUKYJISPHBIX CTOPOH
TPy30BOH IIIomamu (pucyHoK 6.11).

ITo riryOrHe CeTKH pacIoiaraor:

- IpU TOJIIMHE 3JIEeMEHTa Oojiee YABOGHHOTO OOJBIIEro pasMepa Ipy30BOH IUIOmMAAd — B
Ipezenax yJBOSHHOTO pa3Mepa Ipy30BOH MIIOMAAH;
- IpU TOJIIMHE 3JIEMEHTa MEHEEe YJBOCHHOrO OOJBIIEro pa3Mepa IPy30BOH IUIOMIagu — B

IpeJelax TOIIIUHBI JIEMEHTA.

8.3.17 Ilomepeunas apmatypa, NperyCMOTPEHHAs [ BOCHPHUATHS TONEPEYHBIX CHI U KPYTAIINAX
MOMEHTOB, @ TAaKXE YYMTbIBaeMasi IIPH pacueTe Ha MPOJABIUBAHUE, IOJDKHA HMMEThb HAJCKHYIO
AQHKEpPOBKY 110 KOHIIaM IIyTeM NpHUBApKH WJIM OXBaTa MHPOJOJNBEHONH apMaTrypbl, 00ecIeqHBaroIlyio
PaBHOIIPOYHOCTh COEAUHEHUH U MONEPEUHON apMaTypBbI.

AHKepOBKa apMaTypbl

8.3.18 AHKepoBKy apMaTypbl OCYIIECTBISIOT OJHHUM U3 CIEAYIOIMX CIIOCOOOB WM UX
COYCTaHHEM:

- B BUZIE IPSAMOT0 OKOHYAHHMS CTEPIKHSA (IIpsMasi aHKePOBKa);

- ¢ 3aru0OM Ha KOHIIE CTePIKHS B BHJE KPIOKa, OTrU0a (JIarKH) WITH METIIH;

- C IPUBApKOW WJIM YCTAHOBKOM IIONIEPEYHBIX CTEPIKHEN;

- C MPUMEHEHHEM CIICIIHATBHBIX aHKEPHBIX YCTPOHCTB HAa KOHIIE CTEPIKHSL.

8.3.19 IlpsmMyr0o aHKEpPOBKY M aHKEPOBKY C JalKaMH [OMYCKAaeTCs MPHMEHATH TOJNBKO s
apMaTypbl IEPUOANIECKOTO POoGuIst. [ pacTIHYTHIX MNIAJKUX CTEpPIKHEH cliefyeT mpenycMaTpHBaTh
KPIOKH, TIETIIH, IPUBAPCHHBIC TTOMEPEYHbIe CTSP)KHH HJIH CIICHHaIbHbIC aHKEPHBIC YCTPOICTBRA.

Jlanky, KpIOKW M IIETIH HE PEKOMEHAyeTCs HPHMEHSATh U aHKEPOBKU CXKATOW apMaTypsl, 3a
UCKIIFOYCHHEM TJAIKOH apMaTyphl, KOTOpas MOXKET ITOJIBEPraThCs PACTDKCHUIO TPH HEKOTOPBIX
BO3MOXKHBIX COYECTAHUIX HArPy3KH.

8.3.20 Tlpu pacuere JIMHBI aHKEPOBKH apMaTypbl CIEIyeT YYUTHIBATH CIIOCOO aHKEPOBKH, KJIACC
apMaTypsl U ee npoQuib, AUAMETP apMaTypbl, IPOYHOCTH OETOHA U €ro HAlpsDKEHHOE COCTOSIHHUE B
30HE aHKEPOBKH, KOHCTPYKTHBHOE DPELICHHE HSJIEMEHTa B 30HE aHKEPOBKH (HaJM4He MONEepeuHOI
apMarypsl, OJI0)KEHHE CTEPXKHEH B CEUYSHUH DIIEMEHTa U JIp.).

8.3.21 Ba3oByto (OCHOBHYIO) JUIMHY aHKEPOBKH, HEOOXOAMMYIO JUIS IIepejadll yCUIIUs B apMaType ¢
MOJTHBIM PACUYETHBIM 3HAYCHHUEM COTIPOTUBIICHUS Rs Ha 6ETOH, ONpenessitoT Mo Gopmyie

__RA (8.1)

0,an 1

Rbond us
rac As 1 Us — COOTBETCTBEHHO IJIOIAb NOoNepeYHOro CEYCHUA aHKECPYCMOT'0 CTCPIKHA apMaTyphbl
1 MCPUMETP €ro CCUYCHUs, OTTPECACISACMBIC IO HOMUHAJIBHOMY AUAMETPY CTCPIKHA,
Rbond — pacuCTHOC COIPOTUBJICHUC CICIUICHUA apMaTyphbl C 66TOHOM, MPUHUMAEMOC PaBHOMCPHO
pacOopeaACICHHBIM IO JJIMHE aHKEPOBKU U ONPCALCIIACMOC 11O q)OpMYJIe

Rbond = M1 M2 Roe, (8-2)
31E€Ch Rbt — pacyCTHOC CONIPOTUBJICHUC 6eTOHa OCCBOMY PACTAKCHHIO,
N — KO3(1)(1)I/IHI/I6HT, qu/ITI)IBaIOHII/H\/‘I BJIMSIHUC BHUJAa MNOBCPXHOCTHU apMaryphl, HpI/IHI/IMaeMHﬁ

PaBHBIM:
1,5 — s rmaakoit apMaTyper;
2 — 1151 X0J10/1HOIehOPMHUPOBAHHOW apMATYPhI EPUOAUIECKOTO MPOBHIIS;

2,5 — s ropsueKaTaHOM M TepMOMEXaHM4YeCKd 00pabOTaHHON apMarypbl MEPUOAUYECKOTO
npodus;

N2 — KOI)QUIMEHT, YYMTHIBAIONIMK BJIMSHUE pasMepa IHameTpa apMaTyphbl, NPHHUMaeMbIH
paBHBIM:

1,0 — mpu quametpe apmatypsi ds < 32 Mum;

0,9 — npu nnamerpe apmatypsi 36 u 40 MM.

8.3.22 TpeOyemylo pacueTHYIO JUIMHY aHKEPOBKU apMaTyphl C y4eTOM KOHCTPYKTHBHOTO PEIICHHS
9JIEMEHTA B 30HE aHKEPOBKH OIPEACISIIOT 0 hopMmylie

As,cal

0an ! 8.3
’ A&,ef ( )

l,, =al



rae loan — 6a3oBast UTHHA aHKEPOBKH, onpeaesieMas mo gopmyie (8.1);

Ascaly Asef — TUIOIIA TTOTIEPEYHOT0 CEYEHUsI apMaTypbl, COOTBETCTBEHHO Tpedyemasi 110 pacyery 1
(hakTHYECKU YCTAHOBJICHHAS,

o — KOS(b(bI/lLll/IeHT, y‘{l/ITblBalO]_llI/Iﬁ BJIMAHUEC Ha JIMHY AQHKEPOBKHU HAIMPSKECHHOI'0 COCTOAHUA
OeToHa 1 apMaTypbl 1 KOHCTPYKTHBHOTO PEILICHUS 3JIEMEHTa B 30HE aHKEPOBKH.

[Tpn aHKEepoOBKE CTEpXKHEH MEePHOIUYECKOT0 MPOGMIS C NMPSIMBIMU KOHIAMHU (TIpsiMasi aHKEPOBKa)
WIH TJIAJKOW apMaTyphl ¢ KPIOKaMH WM IETJISIMU 0e3 JOIOJHUTENBHBIX aHKEPYIOIINX YCTPOHCTB Is
PACTAHYTBIX CTepxkHel npuHuMaroT o = 1,0, a s cxateix — o = 0,75.

JomyckaeTcst yMEHbLIaTh [UIMHY AHKEPOBKM B 3aBHCHMOCTH OT KOJHYECTBA M JIHaMeTpa
MOIIePEYHOI apMaTypbl, BHIa aHKEPYIOLIMX YCTPOMCTB (IpHBapKa IMONEPSYHOW apMaTypbl, 3arud
KOHIIOB CTEp)KHEH MepHOIUYECKOro NMPOQHIs) W BEIHMYHHBI MONEPEYHOrO 00XaTHsi OETOHA B 30HE
aHKEpPOBKH (HaIpHuMep, OT ONIOPHOH peakiyu), Ho He Oosee ueM Ha 30 %.

B mro60oM cirydae GakTHUECKyIO [UIMHY aHKepoBKH puauMaroT He Meree 0,3lo oy, a Takke He MeHee
15 ds 1 200 mm.

8.3.23 Ycwiue, BocipHHIMAaeMOe aHKEPYEMBIM CTEep:KHEM apMaTypsl Ns, onpeiessitoT mo hopmyiie

N, =RSAgII—SSRSAg, (8.4)

n
A% cal

ef

l; — paccTosiHHE OT KOHIIA aHKEPYeMOTO CTEpIKHsI IO PacCMaTPUBAEMOrO MOMEPEYHOTO CEUCHHUS
3IIEMEHTA.

8.3.24 Ha xpaiiHux CBOOOIHBIX OMOpPax 3JEMEHTOB JJIMHA 3allyCKa PaCTSIHYTHIX CTEpP)KHEH 3a
BHYTPEHHIOIO TpaHb CBOOOIHOI OMOpPHI TIpH BBITOMHEHHH ycinoBust Q < Qpy (6.2.32—6.2.35) nomkHa
coctaBiATh He MeHee 5 .. Ecnu ykasanHoe ycrmoBue He COOMIOIaeTCsl, IUTHHY 3alycKa apMaTyphl 3a
TpaHb OMOPBI OIMPEEISAIOT cornacHo §8.3.22.

8.3.25 Ilpu ycTpoiicTBe Ha KOHIIAX CTEpIKHEH ClielMalbHBIX aHKEpOB B BHJE IIACTHH, 1ai0, raek,
YTOJIKOB, BEIC2)KEHHBIX TOJIOBOK U T.II. IUIONIA](b KOHTaKTa aHKepa ¢ OETOHOM JIOJDKHA YAOBIIETBOPSITH
YCJIOBHIO TPOYHOCTH OeToHa Ha cMmsthe. Kpome TOro, mpu HpPOSKTUPOBAHHWH IPHBAPHBACMBIX
AQHKEPHBIX JeTalled CIeIyeT YYUTHIBATh XapaKTEePHCTHKUA MeETallla [0 CBapUBAEMOCTH, a TaKXkKe
CrocoOBI M YCIIOBHUS CBAPKH.

rae |y, — minHa aHkepoBKy, onpesesnsieMast coriacHo 8.3.22, npuHUMast OTHOIICHHE =1;

CoennHeHnnsi apMaTypbl

8.3.26 Jlns coenuHeHHs apMaTyphl IPUHUMAIOT OJMH U3 CICAYIOIIUX THIIOB CTHIKOB:

a) CTBIKM BHAaXJIECTKY 0€3 CBapKu:

- C IPSIMBIMU KOHIIAaMH CTEp>KHEH MeproIiuecKoro npoduis;

- C IPSIMBIMH KOHIIAMH CTEP)KHEW C MPUBAPKOM MJIM YCTAaHOBKOW Ha JTMHE HAaXJICCTKU MONEPEYHBIX
CTEepIKHEH;

- ¢ 3arn0amMu Ha KOHI@AX (KPIOKH, JANKH, HETJIH); IPH STOM IS TNIAJKUX CTEPXKHEH MPHUMEHSIOT
TOJIBKO KPIOKH U IETIIH;

©0) cBapHbIC 1 MEXaHHYECKHE CTHIKOBBIC COCTMHCHUSL:

- CO CBapKoOW apMarypsbl;

- C PUMEHEHHEM CIICIIMATIbHBIX MEXaHHYECKHX YCTPOMCTB (CTBIKH C ONPECCOBAaHHBIMH MydTamu,
pe3p00BEIMU My(hTaMu U JIp.).

8.3.27 Creiku apMaTypbl BHaxJiecTKy (03 CBapkW) HNPUMEHSIOT TPH CTHIKOBAaHUU CTEPIKHEU C
JIMaMeTpoM pabouelt apMaTypsl He 6omee 40 MM.

Ha coennnenns apMaTypsl BHAXJIECTKY paclpoCTpaHsroTcs yka3anus 8.3.19.

CTBIKM PACTSHYTOW WJIM CXXaToW apMaTypbl IOJDKHBI MMETh JUIMHY Hepernycka (HaxJIECTKH) He
MeHee 3HauYeHUs JIUHBI || onpenensiemMoro 1o Gopmyiie

| =al A (8.5)

0,an

ef

rae loan — 6a3oBast [UTHHA aHKEPOBKH, onpeaenseMas no gopmyie (8.1);

Ascaly Asef — 10 8.3.22;

o0 — KO3DOUIMEHT, YYUTHIBAIOIIKN BIUSHHUE HAMNPSDKEHHOTO  COCTOSHHS — apMaTyphbl,
KOHCTPYKTUBHOTO PEIICHHS 3JIEMEHTa B 30HE COCIUHEHWS CTEPXHEH, KOJMYECTBO CTHIKYEMOM
apMaTtypsl B OJIHOM CEUEHHMH MO OTHONICHHIO K OOIEMy KOJMYECTBY apMaTypbl B 3TOM CCUCHUH,
PaCCTOSTHHS MEX/Ty CTHIKYEMBIMHU CTEPIKHIMH.

ITpu coearHEHUH apMaTypbl MEPHOAUYECKOrO MPOQUIS C MPSAMBIMUA KOHIIAMH, & TAKKE AKX



CTEpKHEH C KPIOKaMHU HJIHM METISIMU 0€3 JONOJHUTENBHBIX aHKEPYIOIMX YCTPOHCTB KOI(GPHUIUEHT O
JUIs pacTSHYTOM apMaTypbl INpUHUMAIOT paBHbIM 1,2, a g cxaroil apmarypel — 0,9. Ilpu 3tom
JIOJDKHBI OBITH COOJTIO/ICHBI CIIEIYIOIINE YCIOBUSL:

- OTHOCHUTEJNBHOE KOJMYECTBO CTHIKYEMOW B OJHOM pPAacY€THOM CEUYCHHMH 3JeMeHTa paboueid
pacTsIHYTOH apMaTyphl IEPHOIUUECKOTO TPOQHIIL JOJKHO OBITH He 6oitee 50 %, TaaaKoi apMaTypsl (c
KPIOKaMu WJIM NeTIsIMI) — He Ooutee 25 %;

- ycuiMe, BOCHPHUHHMAEeMOE BCEHl MONEpPEeYyHON apMaTypoil, MMOCTABJIEHHON B Mpelenax CThIKa,
JOJDKHO OBITh HE MEHEE MOJOBHHBI YCWIHS, BOCIPHHHMAeMOTO CTHIKYEMOH B OJHOM pacdeTHOM
CEUCHNH DJIEMEHTA PACTSIHYTON paboueil apMaTypoi;

- PacCTOSTHHE MEX/Iy CTHIKYEMBIMH PaGOYMMH CTEPIKHSIMHU apMaTypbl He JOJDKHO IPEBBIIIaTh 4 ds;

- PACCTOSIHUE MEXIY COCEAHHMHM CTHIKAMH BHAXJIECTKY (IO IIMPHHE JKEJIE300€TOHHOTO 3JIEMEHTA)
JIOJDKHO OBITH He MeHee 2 ds 1 He meHee 30 MM.

B kauecTBe OIHOrO pAacyeTHOTO CEUYECHHS OJJIEMEHTa, PACCMATPHUBAEMOTO ISl OIpeesICHHS
OTHOCHTEJIFHOTO KOJIMYECTBA CTBHIKYEMOI apMaTyphl B OJJHOM CEUSHHH, IPUHUMAIOT YYaCTOK JIEMEHTa
BJIOJIb CTHIKYEMOM apMatypsl JmuHOH 1,3 ;. Cunrtaercs, 9To CTBIKA apMaTyphl PACTIOI0KEHBI B OTHOM
pacyeTHOM CEUSHHH, €CITH LEHTPBI ITUX CTHIKOB HAXOMAATCS B Mpe/esiax [UIMHBI 3TOTO yJacTKa.

Jlomyckaercsi yBeJIMYMBaTh OTHOCUTENBEHOE KOJINYECTBO CTHIKYEMOW B OJTHOM PAacUeTHOM CEUCHUH
aJIeMeHTa pabodel pacTsHyTol apmarypsl 10 100 %, npuHuMas 3HaUYeHHEe KO3 PUIHMEHTa O PaBHBIM
2,0. Ilpm OTHOCHTENHEHOM KOJWYECTBE CTHIKYEMOW B OJHOM pacyeTHOM CEUYEHHH apMaTyphbl
nepuonuieckoro npoduins 6onee 50 % u raamkoit apmatypsl 6osee 25 % 3HaueHUs K03 UIMCHTA O
OTIPEEISIIOT 110 JIMHEHHOM MHTEPIIONSIINH.

[lpn HaMWYMM [IOTIOJHMUTENBHBIX AHKEPYIONIMX YCTPOMCTB Ha KOHIAX CTBIKYEMBIX CTEp)KHEH
(mpuBapKa MomepeyHoN apMaTyphl, 3aTH0 KOHIIOB CTHIKYEMbIX CTep)KHEH MepHoAndecKoro npodmis n
JIp.) AJIMHA TIEPEeIyCcKa CTHIKYEMBIX CTEPXKHEH MOKeT OBITh YMEHbIIEHa, HO He Oonee yeM Ha 30 %.

B nroboMm ciyuae akTuueckas JIIMHA Mepernycka qomkHa ObITh He Menee 0,4alg 4, He Menee 20 dg
u He MeHee 250 MM.

8.3.28 Ilpu coemHEeHUH apMaTyphbl C UCTOJIL30BAHUEM CBAPKH BBHIOOP THIIOB CBAPHOTO COCHMHEHHUS
U CHOCOOOB CBapKH IMPOM3BOAAT C YUETOM YCIIOBHMH OSKCIUIyaTallid KOHCTPYKIWH, CBapHBAEMOCTH
CTaJH ¥ TPeOOBAHUII [0 TEXHOJIIOTMU U3TOTOBJICHUS B COOTBETCTBHH C JEUCTBYIOIUMH HOPMATUBHBIMU
nokymentamu (I'OCT 14098).

8.3.29 Tlpu ucroap30BaHKH JUIsl CTHIKOB apMaTyphl MEXaHUYECKHX YCTPOMCTB B BUAE MyPT (MyThI
Ha pe3bde, onpeccoBaHHbE My(QTHI U T.J1.) Hecylas CIiocOOHOCTh MY(TOBOTO COCAMHEHHS JOJDKHA
OBITH TaKoH K€, YTO U CTHIKYEMBIX CTEp)KHEH (COOTBETCTBEHHO NPH PaCTHKEHUU MM CkaTh). KOHIIBI
CTBIKYEMBIX CTEpP)KHEW CIIEAyeT 3aBOJUTH Ha TpeOyeMylo JUIMHY B My(TYy, OIpeNessieMyl0 pacueToM
VUM OTIBITHBIM ITyTEM.

[Ipu ucnone3oBannu My(T Ha pe3bde MOmKHA OBITH obOecriedeHa TpeOyemas 3aTshkka My(pT mist
JTUKBUAANNH T Ta B pe3nde.

I'nyTnie cTep:kHn

8.3.30 Ilpu npumeHeHUW THYTOW apMaTypbl (OTIHOBI, 3arMObl KOHIIOB CTEPKHEI) MUHUMAIIbHBIHA
JuamMeTp 3aruba OTIETBHOTO CTEPXKHS MOJDKEH OBITh TakuM, 4TOOBI M30€KaTh paspylIeHHs HITH
packanbIBaHusl O€TOHA BHYTpHU 3aruda apMaTypHOTO CTEPIKHS M €ro pa3pylIeHHs B MECTe 3aruoa.

MuHUMaTBHBIH HaMeTp OonpaBkd Uon AT apMaTypbl IPUHUMAIOT B 3aBHCHMOCTH OT JHaMeTpa
crepxHs ds He MeHee:

JUTS TTIAJKUX CTEPIKHEH:

don = 2,5 dg ipu dg < 20 Mm;

don = 4 ds ipu dg > 20 Mm;

JUTSL CTEPXKHEH TIEPUOANIECKOTO TPOQHIIS:

don = 5 ds ipu ds < 20 mm;

don = 8 dg mpu dg > 20 Mm.



IMMPUJIOXKEHUE A
(CpaBouHoe)

OCHOBHBIE BYKBEHHBIE OBO3HAYEHUA
Yenaus oT BHEIIHHMX HATPY30K M BO3/1eiCTBHIi B IIONIEPEYHOM CeYeHHH dJIeMeHTa
M — n3rubaroii MOMEHT;
N — mpozmonbHas cuia;
Q — momnepeuHas cuia,;

T — KpyTALIUIL MOMEHT.

XapaKTepUCTHKH MATEPHAJIOB

Ron — HOpMaTHBHOE CONPOTHBIIEHHE OETOHA OCEBOMY CXKAaTHUIO;

Rp, Roser — pacdeTHble CONPOTUBIECHHS OETOHA OCEBOMY CHKATHIO JIISI IPEAETBHBIX COCTOSHHN
COOTBETCTBEHHO NEPBOI W BTOPOU TPYIIT;

Rptn — HOPMaTHBHOE CONPOTHBIIEHHE OETOHA OCEBOMY PACTSIKEHHIO;

Rot, Rotser — pacdeTHble CONMpOTHBIEHHWS OETOHa OCEBOMY pACTSDHKCHHIO [UIS TIPEAeNbHBIX
COCTOSIHUM COOTBETCTBEHHO NIEPBOM U BTOPOU TPy,

Rb.1oc — pacyeTHOE CONPOTHUBIICHHE OETOHA CMSATHIO;

Rbond — pacyeTHOE CONPOTHUBIICHHUE CHETUICHHUS apMaTyPHI C OETOHOM;

Rs, Rsser — pacdeTHBIE CONPOTHUBIEHMS apMaTyphl PACcTSHKEHUIO Ui NpPEJeNbHBIX COCTOSHHUN
COOTBETCTBEHHO I1EPBOIl U BTOPOH TPYIIIL;

Rew — pacueTHOEe CONPOTHUBIICHUE MONIEPEUHON apMaTypPbl PACTSDKEHUIO;

Rsc — pacueTHOE CONPOTHUBIICHHUE apMaTypPbl CXKATHIO JUISl TIPENIEIIBHBIX COCTOSIHUI MepBOM
TpYIIIb;

= — HaYaJbHBIH MOJYJIb YIIPYTOCTH OETOHA IIPH CXKaTUU U PACTSIKEHHUH;

Es — MOZYJIb YIPYTOCTH apMaTyphbl;

€b0s Ep0 — TpEleNbHBIE  OTHOCHTENbHBIE jaedopManuy OETOHa COOTBETCTBEHHO IIPH
PaBHOMEPHOM OCEBOM C)KAaTHH M OCEBOM PacTSHKEHHH;

€50 — OTHOCHTEINBbHBIE Ae(hOPMAIIK apMaTypsl IPH HANPSKEHUH, paBHOM R;

Qb er — KO3 PHUIHEHT MONI3y4ecTH OETOHA.

XapakTepHCTUKH M0JIOKeHUs POAO0JILHON apMaTyphI B ONEPeYHOM CeYeHHH YJIeMEHTa

S — o0Oo3HaueHHe NPOAOILHOM apMaTyphI:
[IpY HIMYUM CXATOM M PACTIHYTOM OT NEHCTBUS BHELIHEH HArpy3ku 30H CEUYEHUS —
pacIojoKEeHHON B pACTAHYTOM 30HE;
IIPU MOJHOCTBIO CXKAaTOM OT AEHCTBUSI BHEIIHEN Harpy3KU C€4EHHUHM — PacIOIOKEHHOH y
MeEHee CXKAaTOW I'paHM CeueHMUs;
MIPU MOJHOCTBIO PACTAHYTOM OT JEHCTBUS BHEUIHEH HATPYy3KHU CEUCHHMU:
JUIS BHELICHTPEHHO PacTSHYTHIX 3JIEMEHTOB — PACIIOJIOKEHHOH y 0oJiee pacTsIHyTOH TpaHu
Ce4eHus;
JUISl [EHTPAJIBHO-PACTIHYTBIX YIEMEHTOB — BCEH B IIONEPEUHOM CEUEHHH DIIEMEHTA;

S' — o0o3HaueHHe MPOAOIHLHON apMaTyphI:
[IpY HAIWYUM CXKATOM M PACTSIHYTOH OT NEHCTBUS BHELIHEH HArpy3ku 30H CEUEHUS —
PacIOJIOKEHHOM B CKAaTOU 30HE;
IIPY TIOJTHOCTBIO CKATOM OT JIEHCTBUS BHEIIHEH HArpy3Kd CEYEHHUU — PACIOJOKEHHOU y
Oosee cxKaTOM rpaHK CEYCHUS;
[IPpY NIOJIHOCTBIO PACTSHYTOM OT JACUCTBUS BHELIHEH HArpy3ku CE€YEHMHM BHELEHTPEHHO
PacTSHYTHIX 3JIEMEHTOB — PACHOJIO0KEHHON y MEHEee PacTSAHYTOH I'paHU CEUeHHUs.

T'eoMeTpHYeCKUEe XapaAKTEPHCTHKH

b — IHpPUHA MPSIMOYTOJBHOTO CEYCHUS; IMUpWHA pedpa TaBPOBOTO W JABYTaBPOBOTO
CCUCHMI,
b, by — mmmMpUHA MONKK TABPOBOTO W IBYTABPOBOTO CEUCHUI COOTBETCTBEHHO B PACTSHYTOH M

C)KaToOH 30HaX;
h — BBICOTA NIPSAMOYTOJILHOT'O, TABPOBOI'O U IBYTaBPOBOI'O CEUYECHU;



hy, h'y — BBICOTA MOJNIKK TAaBPOBOTO U IBYTABPOBOTO CEYCHHH COOTBETCTBEHHO B PACTSIHYTOH H
C)KaToM 30HAX;

8,8 — paccTosHHE OT PaBHOJCHCTBYIOIIEH ycuinii B apMaType COOTBETCTBEHHO S M S' 110
OmKaiIel rpaHyu CeUeHus;

hg, 'y — pabouas BBICOTA CeueHusi, paBHast COOTBETCTBeHHO h-a u h-a

X — BBICOTA C)KAaTOM 30HBI OETOHA,

g — y X
OTHOCHUTCJIbHAA BbICOTA C)KATOH 30HBI 6eTOHa, paBHadg — )

0

Sw — paccTosHHE MEXIy XOMyTaMH, H3MEPEHHOE I10 JJIHHE JIEMEHTa;

€0 — O9KCIEHTPUCHTET MPOJOIbHON cHiIbl N OTHOCHTEIBHO LEHTPA TSHKECTH MPUBEIECHHOTO
CEYeHUs, OTIpeICISIEMbIi ¢ ydeToM yka3aHwuii 4.2.6;

€,€ — pacCTOSHHS OT TOYKH NPWIOKEHHUS MpomoibHOW cwibl N 10 paBHOAEHCTByrOmIei

YCHJIMI B apMaType COOTBETCTBEHHO S 1 S';
| — TIPOJIET DJIEMEHTA;

ly — pacueTHas JJIMHa 3JE€MEHTa, MOABEPTaIOIIerocs ACUCTBUIO CKUMAIOIIEH MPOJOJIbHON
CUJIBL;

i — paauyc HHEpLHMU IONEPEeYHOro CEUEHUsS! DJIEMEHTAa OTHOCHTENBHO LIEHTpa TSKECTH
CEUYEHUS;

ds, dgy — HOMHHANBHBIA HAMETP CTEPIKHEH COOTBETCTBEHHO MPOJMOJIBHOW MU IOMEPEUHOM
apMaTypFI;

A, A's — TUIOmAanM CeUYEHUs apMaTyphl COOTBETCTBEHHO S 11 S';

Asy — IUIOIIAJb CEYEHHsI XOMYTOB, PACIIOJIOKEHHBIX B OJHOM HOpPMaJIbHOM K MPOJOJIBHON
OCH AIIEMEHTA TTOCKOCTH, TIEPECEeKAOIIEeH HAKIIOHHOE CEUCHNE;

Us — Kod(QQUIHEHT apMUPOBAHHA, ONpPEHENAEMBIl KaK OTHOIICHHWE IUIOMIATN CEYCHUS

apMaTypsl S K IUIOMIAJM TOIEPEYHOTro cedueHust anmemeHta bhy Ge3 yuera cmecos
CKATBIX U PACTAHYTBIX ITOJIOK;

A — IUIOINAb BCEro OETOHA B MTOTMIEPEYHOM CCUCHHU;

Ay — IUIOWIAJb CeYeHUs OETOHA CKATOM 30HEL;

Apt — IUIOINAb CEYCHUs OCTOHA PACTAHYTOH 30HEI;

Ared — IUIOINAb MPUBEJCHHOTO CEYCHUS JICMEHTA;

Aloc — IUIOIIAIb CMATHS OE€TOHA;

| — MOMEHT WHEpIUU CEYeHHs BCEro OETOHAa OTHOCHTENILHO [EHTPA TSDKECTH CeueHHs
DJIEMEHTA;

lred — MOMEHT HUHEpIHH TMPHUBEACHHOTO CEUeHHs OSJEMEHTa OTHOCHUTEIHHO €ro MLeHTpa
TSKECTH;

w — MOMEHT COMPOTHUBIICHHUS CEUCHHUS IJIEMEHTA JIJIsI KpAaiiHEero pacTsIHyTOrO BOJIOKHA.

KiroueBbie c0Ba: OCHOBHBIC pAacUYCTHhIC TpPEOOBaHUS K OCTOHHBIM H  KEJIC300CTOHHBIM
KOHCTPYKIIUSAM, MaTepHajbl Ui OCTOHHBIX M JKEIC300CTOHHBIX KOHCTPYKIIHH, KOHCTPYKTHUBHBIC
TpeOOBaHUS K OCTOHHBIM U JKEIC300CTOHHBIM KOHCTPYKIIMSM, PacyeT OCTOHHBIX U KEIe300€TOHHBIX
3JIEMEHTOB TI0 TIPOYHOCTH
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